DOCUMENT RESUME 



ED 229 624 

AUTHOR 
TITLE 

INSTITUTION 

^ONSAGEHC? 
PUB DATE 
NOTE 

PUB TYPE 

ED^S PRIC£ 
DESCRIPTORS 



IDENTIFIERS 



^ , • CE 035 985 

* 

^Cain, Peggy W. ; And Others 
Ground to Grits ^ Scientific Concepts in 
Nut ri t i on/Agr iculture . 

South Carolina State Dept. of Education, Columbia. 

Office of General Education. 

Department of Agriculture, Washington, *D»C. 

82 • . ' 

232p.;, Not available in paper copy due to colo;red 

paper. 

Guides - Classroom Use - Guides (For Teachers) (052) 

MFOl Plus Postage^. PC Rot Available from EDRS. 
♦Agricultural Education; *Food; *Foods Instruction; 
Futures (of Society); Instructiorfal Materials; 
Learning Activities; *Nutrition; *Scientif ic 
Concepts; Secondary Education; State Curriculum 
Guides; *Vocational Education; Water 
Carbohydrates; Digestive System; Fats; Food 
Additives; Food Production; Minerals; Protein; *South 
Carolina 



•ABSTRACT 

^ ^ * This curriculurp guidfe presents an activity-oriented 

program designed to give students experiences- that w^ill help them 
understand concepts concerning the relationship between science, 
agriculture, and nutritional needs. 'Covered in the six units of the 
guide are reasons for eating certain foods (taste 'and smell); the 
nature of food (the concept of .altering raw materials to make a 
variety of products )^; differences among foods (chemical differences 
among carbohydrates, fa£s,. protein, vitamins, minerals, additives, 
ahd water); reasons why the body needs different foods (the need for . 
a variety of nutrients, digestion, and metabolism); the ultimate 
sources of food (sun, .s^oil, and climate orT atmosphere).; and foods of 
the future (increasing the food Supply and developing new foods). 
Each Anil: is subdivided i'nto concepts that are' outlined by giving 
them in behavioral ^erms. Also included in each un:it are allesson ' 
pi^n containing strategies for implementing the unit, 'aii' outline ot 
the purposes of each activity provided,, and activities designed for 
student use. Each activity incl^id^s an introduction, a list of 
materials needed for teaching the lessor! , step-by-step, ^dir^pct ions fo^: 
completing the activity, a suggested, data table for recording 
results,, conclusions resulting from the, activity, and suggested 
supplementary activities to expand the concepts addressed in the \ 
unit. (MN) ♦ 



*****4r ************ 

* Reproductions supplied by EDRS are t\ie best that can be made '* 

* froi^ the original ^dociunent* * 

***«**i^***************i|^*********************tf|r***tKr***********4******«*\* 



sO 



'4 



GROUND TO GRITS 
SCIENTIFIC CONCEPTS 
. IN 

t I 

"NUTRITION/AGRICULTURE 



^ Developed By:. 

Peggy W. Cain 
State Science Consultant 

Curriculum Section 
Office of General Education 



Writers Assisting Were: 

^ .Dr. Anita Bozardt, Florence #1 
iroy D. Bridges, Spartanburg High School 
Jayne E., Cooper, Marion High School 
Mary Crum, Denmark-Olar District #2 
Lucrecia Herr, Spring Valley High School 
Johanna 0. Killoy, Dreher High School 



Linda M. Schmidt, Coordinator 
Nutrition Education and/Training Program 
Office of School Food Services 



ERIC 



Dr. Beverly Enwall 
thief Supervisor * 
Curriculum Section 

Joel Taylor 
Director y 
Office of GenerayEducation 

Dr. Ernest B. Carnes 
As^sociate Superintendent 
Instructional Division 



Marcella J. Clark 
Supervisor 
School food Services 

Vivian B. Pilant 
Director 
School Food Services 

• Dr., Henry Hollingsworth \ 
' Deputy Superintendent 
Finance and Operations Division 



U J. DCPAKTMEWT of EDUPATIOM 
NATIONAt INSTITUTE OF EDl^CATION 
EDUCATIONAL RESOURCES INFORMATION 

/ CENTER (ErflC) 

This document has b«co rtproduccd «« 

r»c«h^ from the person or organizatton 

orlgmjting tt 
Li Minor chao^;e$ have been made to improve 

rtpfoductioo quality. 

• Point* of view or opjrtJonsatated in this docu- 
ment do not necessarily represent official Nt£ 
position Of policy. 



, Sidney B. Cooper 
Deputy. SuDerintendent for Instruction 

' .Dr. ChaHie G. Williams 
State Super intendept 
'•flepartment of Education 
Columbia, South Carolina 



"PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN 13RANTE0 BY 




*1982 



TO THE EDUCATJONAfcHeSOtiRCES. 
INFORMATION CENTER flSIKC);* 



o 



Pilot Schools and Teachers 



Teacher ' 

Mrs. Frances Crawford 
Ms. Ann Gardner 
Mrs* Thelma Grant 
Mrs* Naomi Harris 

McConnell 
ine Moore 
Mrs. Corrie Patterson 
Mrs. Thelma Spears 
Mrs* Katll^ S. Wikle 
Mr; Jack Willjams 



Mrs* Naomi 
"^c))!* F* M* 
Mrs* Maxir 



School 

Richland Northeast High 
McClenaghan Junior High* 
Bowman High School 
Dreher High. School 
peneca Seaior High 
Spartartburg High School 
A* C, Flora High Spftool 
Choppee High School 
Sumter High School 
North High School 



District 

Richland #2 
Florence #1 
Orangeburg #2 
Richland #1 
Oconee 

Spartanburg #7 
Richland #1 
'Georgetown 
Sumter #17 
Orangebjjrg #6 



The following have served as consultants during at least one of the phases of this 
guide* Their 'contribution has been of the upmost importance* ' 



Dr** Bob Bursey 
Professor of Food Services 
Clemson University 

Dr* Dwight Camper 

Professor of PJ-ant Physiology 

Clemson University , , 

X 

Dr* Dan 0* Ezell 
Professor of Horticulture 
College of Agricultural Science 
Clemson University 

Dr* Richard Fox 
Professor of Entomology 
, Clemson University 

Dr* J. Jenzen - . 
Food Science 'Department 
Clemson University • 

Dr. Mike Johnson 
Professor of Food Science 
Clemson University 



\ 



Dr. Michael W. Jutfas 
Professdr of Agr^onomy 
Clemson University ^ 

Dr. Miriam E* L^enburg 
Professor* Emerita 
Pennsylvania State University 

Dr* Ted^ims 

Professor of Horticulture 
College of Agriculture Science 
Clemson University 

Dr* Sarah Stallings 
Professor of Nutrition 
Wi;ithrop College 

Dr. Terry Titius 

Profe5s6r of Food Science* . 

Clemson University 



Dr. Jim Woodruff 
Professor of Agrdnomy and 
Clemson University 



Soils 



A grateful acknowledgement to Mrs. Frances Crawford, bioHogy teacher at Richland , 
Nprtheast High School and Mrs* Maxine Moore r b'iology teacher at Spartanburg High School 
who proofread the manuscript and to Mrs. Winnie Ray, Mrs. Carol Rauch, and Mjss Marie 
Carter, of the Curriculum^ Section who hav6 spent many hours typing and proofreading this 
nutrition/agriculture activity guide.* Their enthusiastic assistance has greatly facili- 
tated the development o^Kthis project. ^ 



\ 



TABLE OF CONTENTS 

Titlfe Page \ . 1 / 

'Acknowledgements • • 2 

'Contents • ^ 3 

Preface / 

Introduction ^^^^ 

Goals and Course. Description • ► 10 

How This Guide Was Written : ^ ^ 

UNIT I Why Am I Eating This? ' * ' ^ * j 

CONCEPT A Taste and smell are major concerns in the selection of 

food ' 12 

Teaching Strategies . . . 13 ^ 

UNIT II What IS That I Am Eating? . \ . * ' 

CONCEPT A Basic raw materials have been altered to make a variety/** 
* of products ■ ..'..."..>..• 17 • ' - ' 

Teaching Strategies 18 . 

ACTLVITY I Preparing Yoghurt . . .21 

ACTIVITY II Enzymes fof Cheese Production ^ • 22 • 

UNIT in Are Foods Different? ' . *' ■ ' 

r CONCEPT A Fogds are different chemically and tests can . * 
scientifically show that this is true . . • 24 

f Teaching Strategies 25 

^ ACTIVITY I Which Foods Contain Starches, Sugars, 

" Proteins, Fats & Oils, Minerals, and ' * 
,^ \ Vitamin C? \ 26 

^ CONCEPT B ^e role of carbohydrates in nutrition 29 ^ 

Tealching Strategies • . .> 30 

ACTIVITY I Testing VxirioUs Sugars for Sweetness-r 
^ Preference Test >f ^1 



ACTIVITY II Paper ConstrucJ^n Models of Carbohydrates ^ 33 j; 

ACTIVITY III Laboratory T^sts for Sugars and Starches 

DemonstraKng the Effect of. Saliva on Starch *40 

ACTIVITY IV Can Benedict's Solution be' used to Test 



Different Sugars? . , • 42 , 

ACTIVITY V Can Sudar be Decomposed? 44 

CONCEPT C The role of fats in nutrition ^ .• • • • 45 

Teaching Strategies , . . . '46* 

ACTIVITY. I ' Paper Construction Models of .Fats 47. 

ACTIVITY II How Fat is the Fat? . . , ' ■ - 52, 




UNIT IV 



CONCEPT D The role of protein iii nutrition ;.....* 53 

Teaching Strategies i'-' 54 

. ACTIVITY I Cons.truct Paper Models of Protein Mo.lecules. 56 

ACTIVITY II. Does Your Fingernail Con.tain Protein?. ... 59' 

ACTIVITY III How Much Protein Da I Need? . 61 

CONCEPT E Vitamins aigg^small organic molecules n6eded in minute 

amounts to sustain life 63 

Teaching Strategies 64- 

ACTIVITY I Analysis of Fruit and Vitamin C 

* Tablet for Vitamin C 66 

ACTIVITY II Vitamins: Where Do I Find Them? 

1 What are the Deficiency Symptoms? 68 

CONCEPT F The role of mineral in the diet 

' Teaching Strategies . . . ^ 72 

ACTIVITY I Determine Your Hematocrit ^ • • 7^ 

ACTIVITY II • Testing Foods for Iron ^ 76 

ACTIVITY III Hqw Mineral. Rich Is Your Diet? ' . . 77 

CONCEPT 6 The role of additives in nutrition ^. . , : 79 

Teaching Strategies . 80 ' 

ACTIVITY I ■ What's On The Label? 83 _ 

♦ ACTIVITY n Food Additive^. . . J 84 

ACTIVITY 'iTl Calcium Propionate In Bread . .• 85 " 

ACTIVITY IV Is Red Dye in Beet Juice? . . 86 

ACTIVITY V Synthetic Foo(i Flavors M^y Be In Your 

^ N Daily Diet! . . 88 

CONCEPT H The role of jvater in nutrition . . ^ ' 89 

^ Teaching Strategies ^ 90 - 

ACTIVITY I Water as a Medium to Promote Chemical 

Reaction • • •, 92. 

ACTIVITY I-I Reactivity of Alka- Seltzer, in Alcohol 

Compared, with Pure Water . 94 

ACTI VITY III % of Water in Food . .' 95 

AtTIVITY- IV Rapid Synthesis of Water ............ 97 . 

Why DOes the Body Need Different Kinds of Food? 

CONCEPT A No single food contains all the nutrients • ^101 

Teaching Strategies 102 

' ACTIVITY I < Sojne'^Nutrients in Milk I and i I 103. 

ACTIVITY 11 A ttot Dog — What's Irjf For Me? 104 . 



ERIC • 



•4 



.5 




CONCEPT B Digestion of Food Makes You What You Are! . . . 
Teaching Strategies .y.,. 

ACTIVITY I How Does the Foocj Turn Into You? , 
ACTIVITY II Let's Break Down the Nutrients *. . 
CONCEPT. C Your body n.eeds must. be balanced by footi. intake 

Teaching Strategies 

ACTIVITY I 
ACTIVITY LI 
• ACTIVITY III 
ACTIVITY IV 
ACTIVITY V 
ACTIVITY VI 
ACTIVITY Vll 



How Many Calories in a Peanut? . _ 

Your '*Ideal" Weight • • • • 

Determine your Basal Metabolism Rate, BMR 
How Much Energy Does Your Body Need? . . 
Problem Solving Hypothetical Di'et Cases . 
Balancing Activity with Food Intake? . . . 
Diet Analysis -of Your Favorite Meal . . . 



lOB 

106 

107 

112 

117 

118 

119 

123, 

124 

125 

129 

131 

■134 



UNIT V 



11 



What Are the Ultimate Sources of Food: Sun, Soil, and Atmosphere 

1 CONCEPT A The sun is an ukimate source of food .": 

Teaching Strategies 

ACTIVITY I Taking the Green Out of Greens ..... 
, ACTIVITY LI Soft DrVnk Energy Pyramid .' . 

* 

^ CONCEPT g Soil as an ultimate source of our body nutrients vary 
. physically ............ 

Teaching Strategies . . . . I < \ 

ACTIVITY I Taking Soil Samples 

ACTIVITY II South Carolina *Soi1 ............ 152 

Determining % of Organic Matter in Soil . . 155 

Soil Safari 157 

Testing Water Absorption and Reteatton 

Properties of Soils ^ 4. 159 

CONCEPT C Soil as an ultimate source of our body nutrients vary 

chemically . , . . 160 

Teaching Strategies?^ i , . ; 161/ 



ACTIVITY III 
ACTIVITY IV 
ACTIVITY V 



ACTIVITY I 



163 



ACTIVITY 


II 


Testing for Nitrates ir/the Soil .♦. . . . 


. 164 


ACTIVITY 


III 


Testing \for Phosphates in Soil- Samples . . 


. 168 


ACTIVITY 


"iv 




172 


ACTIVITY 


.V 


A Liquid Diet for Your House- Plants . . . 


. 177 



\ 



CONCEPT D AtmQSpher^or cliijiate as an ultimate source of food 

determine which crop provides nourishment for our body . . 178 



Teaching Strategies • ^ . . 179 

ACTIVITY^ I Growth Regulator Comparison on Monocots 
^ . < and Di^cots ... 185 

ACTIVITY II Testing Hardfness of Seeds at Low ; 

• Temperature .... ^. .,^2 19T 

ACTIVITY III Testing Hardiness of Lettuce at Hish ^ 

Temperature ^ '. . . . 192 

UNIT VI What Will I Eat In The Future? 

r 

CONCEPT A The same foods will be eaten, however, an increase 

, in food supply will be needed .. ^ 194 

Teaching Strategies . ; 195 

ACTIVITY I Estimating-%'Farm Land in Your County ... 19.8 
*. • » 

ACTIVITY II Crop Improvement Through the Gene^^cs 

of Corn \ . . . . 201 

* ACTIVITY III Good Guys and Bad G^ys! A . . . 206 

ACTIVITY IV Bugs Follow You Through Life-! . . .Vi_;7^9 

' , ACTIVITY V How Much Water Does Your Family Need? ... 220 

• ■ .CONCEPT B Different foods will be cans,umed thcin we are currently / 

" eating , 221 

Teaching Strateg^ies >j ...... 222 

ACTIVITY I How MucH Fat is in Your "Butter" Spreads? . 224 

" ' ACTIVITY 11 Is There Only Peanut Butter? 226 

. % - ~ -ACTIVITY III Soybeans Do Not Appear, Taste, %en , or 

Feel Like Beans Anymore! ,227 




6 



NUTRITION AC^VITY GUIDE FOR SCIENCE INSTRUCTION 

You are living in a v^ry .sophisticated'world. The minyte an alarm clock i 
souQds, you hop out of a, warn bed. Next you flip on the electric Irghts, / 
put on -your machine made clothes, open the refrigerator door for your \ 
-instant breakfast, and a few minutes later you are on yom- wa^ to school 
in a car or i)us. Think "about the changes^ .in your living^'style since! uhe 
time your grandparents were school age. What was their mode of trans- 
portation? Did they have all of the appl iandes^that you like ta use? , 
Did they have the many textured fabrics with the multicolored dye that ^ 
are available for. purchase in the local mall? Were the fast food chains 
alv/ays moments away?, Did they have well stocked supermarkets just around 
the corner? Were medical -aids'such as penicilin on the market fifty yea^s . 
ago' You have the advantage of living with all of these technological/ 
changes that have occurred in a relatively short oeriod of time. One 
important aspect of your well being that has not changed: your nutritional 
needs are identical to those of your ancestors^ Yo.ur brain, muscles, and 
body organs require the same nutrients In order to function that were 
required of people that lived thousands of years ago. They were limited 
in the variety of food that was available. They had to eat the meat, 
vegetables-,' and bread they coul d .'produce or find in the wild. 

The wpe of food you eat is different from any other generation. You . 
live in a period where you can take advantage of the many technol 031021 
advances. Never before has man had such a variety of food to "leet the 
nutritiona^l needs. Wise choices must be made in order for you to have, 
the-^energy and ess^gjitial nutrients for your body. 

The united States farmer has increased productiviti' by improving fertilizers, 
pesticides, herbicides, farm machinery, farming P^-^f ^^^^ ^^J"^/ f J'';L 
strides in plant and animarl breeding s^ that for a Jow Cost food is Plentiful 
The food processing technologies have improved the shelf life, taste, and 
appearance of these foods. You als(^ have thousands of items 'Psady for your 
consumption at, a neighborhood supermarket. 

What makes. you choose ohe food item over the other? js it simply the ■ 
taste or do other factors enter into your selection of food such. as>smel-l . 
texture, color, and appearance? 

Han has altered food to' suit human needs and desires. -Raw" milk is an ex- . 
a^pl of/ S many ways'it has been-changed to" aPPeaJ to .man's needs. A a her 
najor food item. corn. 'also has p/vided man with a variety of uses. These _ 
ideas wijl be developed through activities. 

In order to remain healthy, you mus-t make certain yo"'' W. ^^.^5^^^^^'' 'n 
amount of nutrients. To do this you must become aware tff the different - , 
nutrients This will be accomplished by completing a se.nes of ^tivt^ies 
-Jhar have' been designed for yoE^to become^ familiar with the properties of 
the essential nutrients. • . . 

These nutrients that are essential for your body are carbohydrates, fats, 
protein, vitamins, .mineral s , and water. You wi 1 be making chemical 
tests for these nutrients and findjng out tjj^e different, function of each 
one. Activities ha.ve also been- designed to acquaint you With food addi,tives. 



You viiM get a glimpse into how this food turns irjto you, and how to 
balance your needs with your intake. It v/ill allow you to select an ? 
ideal weight siiitable for your build and type o^^ activity by-giving 
you several "rules of thumb-" to.follow all your, life. 

Plants supply all of , man's forod either directly or indirectly. Plants 
are fundamental to our exi stance. Early people were food gatherers or 
hunters. Each individual Vas totally consumed in finding enough food ^ 
for*aheir^ nutritional needs. Civilization began when it was discovered 
that a food supply could be ^assured if seeds were planted, cultivated, 
and harvested. This resulted in the development of agriculture. For 
nutrients to be present in- the plants thes^ same elements must be 
present in the soil. "The plants use certain elements to manufacture ' 
the essential nutrients. Animals eat these plants and then produce 
other essential nutrients for our body needs. Indirectly plants pro- 
vide essential nutrients through animal products such as meat, eggs, 
ahd R^ilk. s . ^ • / 

Certain elernents that are essential for our.bodj^'s nutrition must be 
supplied to the plants in the form* of fertilizer. These same elements 
must be ava|^lable in the soil for plants to use in growth and develop- 
ment, so that in time our body wiJJ vbe-^furnished with the essential 
nutrients. 

• 

This activity guide v/ill follow several major elements frofruthe soil to 
the supper table. The components of fertiliz'er, nitrogen, ptiosphorus , ' 
and potassium will be afnalyzed* in th^oil*and related to yourTiody needs,, 
thus*^ creating an understanding of the importance of good nutrition through 
proper food. 

The questions will iar^se: Will there be enough food produced on the ^ 
planet earth to provide nourishment for all the earthlings? Will 
there be a food crisis in the future similar to the 6ner^ crisis we 
ar€ experiencing at the present time? How will the food for all the 
people on this earth be provided in the future? Will this be done 
through improved farming practices, better breeding methods, preserving 
the prime farm land, or improved methods in the control of insects and 
weeds? Will the foods of the future be substantially different from 
those eat^ today? Activities will give an insight to the. probable 
answers of these questions. 

The overall purpose of thi^'science in agriculture course is-.to give you 
the T<howledge and skills necessary to make wise choises when selecting 
your daily diet. It will t^te'thought andplanRing on your part* 

By the tinrie you have completed this course,, you should recognize the 
relationship between nutrition, agriculture, and science. Without quality 
production of food we can not have all the essential nutrients available * 
for a healthy body.^ 



The guide is planned as a student^^t^ivity oriented program. It is ^ 
designed to give the students e)Aerierfces in activities that will help them 
. understand concepts concerning t^ife^lationship between science, agriculture 
and their nutritional needs. The^uide is divided into six units. each an- 
swering a question important to the nutritional needs of their body. 

I. Why am I eating this? « , 

II. What IS that I am eating? . " " ■ 

IIJ. Are <oods different? - , 

IV. 'Why does the body need different kinds of food? 

V. What are the ultimate sjources of food? 

/ ; VI; What will \ eat in the future? ' . 

Each unit is subdivided into concepts that are outlined by giving the 
objectives in behavorial terms Sources for the /'Background Information 
for Teachers" are given. Under this category are the "Teaching Strategies" 
written for the teacher^as a lesson plan. The trend of thought is outlined 
giving the purposes of each activity. Several activities develop each con- 
cept and are addressed to the students. Each activity is outlijied by: 

Introduction Gives an overview of th'e activity. 

Materials You'll Need Written for a class of 25 to 30 

students.' 

Procedure Step by step directions. 

Suggested Data Table^ Pragmatic way to record results. 

Interpretation — Conclusions resulting from, the activity. 

Further, Investigation Suggested supplementary activrties 

that will expand the concept.^ 

Master copies are available that could be ^used for making transparencies. 
These will be helpful when the teacher is developing the concepts. 

Several of the student activities are takenr from A' Consumer Chemistry 
Learning Activity Pa c kage . The three packets that will be. used are: /'The 
Chemistry of Food ^;."^1^^e Chemistry of F9od Additives"; and "The Chemistry 
of 5oil and Fertilizers".. 

Differences in the learning styles have been taken info consideration by^ 
the variety of teaching methods used throughout this activity manual. Oppor-' 
tunity is provided for kinesthetic as well as tactile learners. Lessons are 
a^lso developed through the use of visual and auditory, stimuli . 

The ultimate carry over goat of tVlis activity program is for the studfe^nts 
to gain a continuing interest in tfieir nutritional needs that will* last through 
otrt their lives, f 



1. Students v/ill gain knowledge of chemistry, biology, and 
agriculture concepts^through the. use of^foods and 
nutrftion activities. 



This activity oriented one semester course is designed to give 
the^high schqol science students -exi^eriences tha^will help them 
un(;|erstand their nutritional .needs through the science of agri- 
culture. Essential elements found in 'fertil izer .and necessary 
for nutrition are followed 'from the soil -to the plants and - 
animals and then on to the human body. 



2. Students will recognize the reciprocal ^elationship 
between nutrition and agriculture. 

3. Students will develop a continuing interest in nutrition. 




HOW Tills $mE WAS wmm 



A group of outstanding science educators were selected by the South 
jCaroli'na Department of Education to outline a cinrriculum that would/lead 
to improved student competencies in wiser food cnoices. The result, of 
this project is Ground to Grits , a nutrition/agriculture curricirkum guide* 
using science concepts ancj principles. The group spent a fe^/ days^at 
Clemson University talking with nbtfUlon and agr1t:ulture experts )hqd^^ 
touring the laboratory facilities , searching for appropriate activities 
suitable for their students to perform in a typtcaVMgh school ,science 
classroom. The activities selected are concrete examples of botli nutri-. 
tion and agriculture principles that are germane to th^ topic and will 
motivate secondary students. ^ ' 

After the guide was written, a group of ten selected pilot teachers 
attended a 2-week training session at Richland Northeast High School. 
Clemson University and. Winthrop College staff served- as instructors re- 
viewing nutrition/agriculture principles. Along with the cognitive 
instruction, the group, performed the activities that are outlined in 
this manual. After a , critical year of piloting, which resulted in numer- 
ous revisions, "ttie activity manual is ready for use. in schools by the 
students. ' . ^ • ^ 

The funding of this project was made available from the United 
States Department of Agriculture through the South Carolina Department 
of Education. Jt was written, piloted, and printed in cooperation with 
the Offices of School Food Services and General Education at the South 
Carolina. Department of Education^ 



CONCEPT A Taste and smell are fnajor concerns in the selection of 
— ~~ food. ^ ' . ■ 

\ OBJ £cf IVES Upcfn completion of this concept,, the students 
^ should be abl^.to: ' , - j , 

^ , L>\ Test food scientifically by performing paired 

* ♦ -taste testing. - v ' ^ 

2. Apply the triangular taste testing method td- 
•determine food preferences. 

3; 01 assifs^ odors. according t6 four groups f ; 

BACKGROUND INF9PMATI0N FOR TEACHERS ^ ' 

Hoff and Janick, Food -Readings ffom Scientific Anencan 
. , ^ P^ages 8-12^ Smell and Taste by A.. J. Haagea-Smit 
■ • ; * : - WvH. Freeman and Company 

Teaching Strategies;^ ■ : . 
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How do you select food? What, makes ^you go to one .fast food place 
oyer another? Vihy do you have' a, preference for one brand , of peanut 
butter? Ask your studeats these questions. They will probably come 
to .tht same conclusiOfi what research has Indicated, the most important 
factor in the selection of food is flavor. ; Sensory .impressions deter- 
mirte^fth^t yoj^^ftat. There are thousands ol;^ flavor sensations that ^re 
experienceu tiJ^Jifetime. Ta$te is, a combination of .taste buds on 
the^ tongue and olfactory center in the nasal cavity. There are*four 
primary taste sensa-tions involving the taste buds on- the tongue. 
These are sweet, sour, bitter, and salty. ^ 

i 
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SWKT 
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However, what you taste is a combination of these four distinct sensations 
plus the sense of .smell from the olfactory center. All of these factors 
j>rovide you v/ith the taste sensation in food. Be,caus*e taSte is .so im- 
portant in the selection of .food, scientific taste tests have been 
devised to provide people with palatable' food that will lure the customer 
into buying the product. Three scientific -tests are: . 

^ % Paired comparfson test, / 

• Triangular taste testing, and 

t Comparative testing on a scale of 1-10 

.13 i :t / • , " ' 



It is* important for the students to experience scientific taste 
testing. Red Delicious vs, Jonathan apples makes an excellent' 
combination to use for a paired comparison test. Only one apple • 
of'each kind is needed for a class. Perhaps the students can bring 
apples from home. Slice each apple in small wedges and have the 
S'tudents compare for sy^eetness. They could compare the crispness 
or the tartnesss of thes apples. Decide on oAe factor before they^ 
begin^ , If you really want to^'provide the, students with an authentic 
situation for scientific taste testing, e'ach student should be pi*o- 
vided a^pubicle where facial expressions can not enter into the 
selection. ^ However, this is not necessary. 



Paired Comparison Test 





Red Delicious Jonathan 

Red Delicious apples are sold in the stores, for pre^nium prices because 
of the appearance, not necessarily the 'taste. The Jonathan apple has 
a far superior taste but lacks the appearance. Points on the end of 
the Red Delicious apple seem to have an effect on the customer's eye. 
Apple breeders are trying to produce varieties of Jonathan apples 
with these characteristics so that the customer will have both taste 
and appearance. You can use a paired comparison test to analyze two 
kinds of nuts, breads, brearkfast cereals, cookies, crackers, kool aid, 
or orange juice. 

Another type of scientific test to use in the classrqom is the "Triangu 
lar Taste Test". This is a very desirable methd'd often used' by food 
processors. You need jaltines and two brand^of peanut butter. . 

Ff possible, spread the peanut butter on the crackers ahead of tim^ so 
the students da not see v/hich brands you have placed on the paper towel 
Begin this t^aste test by placing three paper towels labeled *'A"v"^'B", 
apd '"C" on the desk, ^ou have -two brands of peanut butter. Call one 
Brand "X" and orte "Y".^ Spread the peanut- butter on saltines. Make 
.twice as many. samples of Brand "X" peiinut butter as Brand "Y" and place 
these on paper. towels labeled "A" and "B*^ How spread Brand "Y" on 
saltines and place on the towel labeled "C". Have the. students taste 
one 'cracker from each of the paper towels. ^ - ^ 

The students will decide first which two brands are, alike and then 
their preference for one of the brands of peanut butter. In this 
triangular taste test, the individual is not qust concentrating on 



one factor. By the addition of the second factor the test becomes 
more interesting. ' ♦ . 

' . ' Triangular Taste Test 



Brand X 
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How much does the olfactory nerves in the ftasal -cavity enter into % 
tasting can ^>e demonstrated in the classroom by. using the Apple- / 
Onion-Potato test. Begin "Blind Truth*' by cutting an apple, onior)( 
and potato into very small pieces about the same size. Blindfold 
several students and while they are holding their nose have them 
taste' a small wedge of an apple, onion, and potato — one at a 
tirre. Can the differeace be recognized without the odor? With the 
exception of the difference in texture, the taste cannot be deter- 
mined until the odor is detected. In order to stimulate the olfactory 

.centers, substances pust be in a gaseous state. It is estimated that 
the sense of smelV is several thousand times more sensitive than that 
of taste. Cakes, yeast bread, and bacon frying all have aromas that aid 
in the desirability of foods. Aromas are added to foods as they lure 

•the customer into buying the product. 

The senses of taste and smell are an astonishing chemical laboratory. 
,Your olfactory nerves can detect the slightest change in the chemical 
structure of a substance. Frying or roasting .adds new flavors to food 
by breaking down the structure of the molecule. 

As your students have already learned, their perception of flavor 
depends on both taste and smell and it is hard tp distinguish between 
the part that taste and odor plays. The sense of smell is bislieved 
to be due to the millions, of molecules found in the air Surrounding 
the food. , When these molecules arrive at the olfactory hsnrs •and 
cells in the upper part of the nose, a message is transmittisd to the 
olfactory lobe in the' brain. \ 
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Odors have been class,ified into 4 groups: 



K Sweet or fragrant 



2. 



Sour or acid 



3. 'Burnt or Empyreumatic 
4» Goaty or Caprylic 




•By having your students make this distinction with a few fopd' ite^ns, 
this test will 'demonstrate the Importance of these four class.ifi- 
. cations of smells. 

The strength of each of the four odors can be described numerically, 
on a scale of 1-8. "1" indicates a weak odor while "8" repognizes 
strength. Assign each of tfie four groups of odors a nuirtbei^- £ach 
food item will have a set of four numbers. For instance, using: this 
system vanilla has this set of numbers, 7122. It is very sweet, not 
sour, burnt, or goaty. Now assign a set of numbers for various food, 
itejns;s.uch as vinegar, garlic, peaiyjt butter., lemon, or/an orange. 
U.aing the, four basic groups to describe odors in this, manner may be 
m over simplifidtibn. But if has also empliasized that every odor 
is a combination Tof impressions. This type of testing. yyi^"! aJso 
h&lp yo.ur students tei.;,recpgnize the dominant odor iji food. . 

The- 'physical oropertieis of f odds also .enter into the \>?MUb\^-\ty 
of. fo.O(Js> Thrs is the desired or expected texture, and consistency. We 
expect crackers to be>crisp, meat tp^ be tender, pudding to' be smpot.b-,. 
a'nd- jjpo. ta be firm. All of this enters into, our selection of fopds. 

Your se^e/stion of food iS: gpverned by taste and srrteW along, with appearancei 
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CONCEPT A Basic raw materials have been altered to make a variety* 
of products, 

OBJECTIVES Upon completion of this concept, the students 
should be able to: 

L Ma-ke several products from .milk. 

% 2. DeteriTiine that corn iias been altered to form 
a variety of foods. 

<l 3. Realise that a large variety o^food is made 

by prdcessing a few raw materials. 

» BACKGROUND INFORMATION FOR TEACHERS ; 
r— 

Teaching Strategies- ^ ^ ^ . 

SUGGESTED. ACTIVITIES FOR STUDENTS 
. ' / !• Preparing Yogfiurt/. 

II. Enzymes for Cheese Production 
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mi3im smmts 

Ask your students, "Just exactly, what IS that you are eating? Where 

• does it come from? How is it made? and What are the raw products? 
f4an has learned to alter the taste of foods in. order to have a 
greater variety. using fairly simple techniques^ basic items 
like milk have been changed into food items that, appeal to different 
sensory impressions. Ask the students'^ to name the variety t>f products 
that begin with a. milk base.^lCoghurt, ice cream, cheese,' butter, and 
buttermilk are examples of how man has altered the taste of milk to 
produce entirely ^different foods. 

Just exactly what is Yoghurt? Activfty I , "Preparing Yoghurt" , will 
give the students an opportunity to see what it takes to make yoghurt. 
It is process they could easily repeat in their own classroom. All 
you need is a heating pad, a quart of milk, a package of dry milk, 
yoghurt, and a number of clean baby food jars. The two kinds of 
bacteria necessary for the culture are obtained from yoghurt purchased 
at your local grocery stpre. Once the students have made .yoghurt, the 
reasons for it originating in the Middle East will become apparent, 
^^he warm climate provided the proper temperature for the bacteria to 

* g>^w causing fermentation. This changes the sugar found in milk into 
Lactic Acid. During the-<lay as the bacteria is growing and the 
fermentation process is progressing, have the students test for acidity. 
This can be done by dipping a little-of the ingredients out of the jar 
and spotting it on hydrion paper. ^ 

Another way of altering the taste of milk is by the cheesemaking 
process. To make cheese the curd must be separated from fhe whey. 

"^Separation is^ accomplished by additioft of rennet. Where does rt X 
come from? It is the digestive juices in the lining of a calf's 

-fourth stomach. Cheesemaking process can be considered a step in 
the process of the digestion of milk. Have the students imagine 
how man -first learned to make cheese. What made someone use the' 

-substance from a calf's stomach in milk is^almost uncomprehensible. 
Now,' rennet is made synthetically and sold under various trade names. 

" Activity II , " Enzymes for Cheese -Production ^ will give the students 
a glimpse^into the cheese making process. The rennet that is used 
has been synthetically made and is sold under the trade' name- of 
Rennilase. : ' r 

Many factors affect the aroma, flavor, and texture of cheese thus 
giving us the large variety we find at the grocery stdre. Some of 
these* factors are the Kind of milk, the type of bacteria used on the . 
curd, and the length of ripening time. 

The taste is changed by using milk, from many types of animals. Cow's 
milk is easier to. produce in large quantities so \t i$ most cqmmonly 
used. However, goat's milk, sheep milk, and camel 's milk ^can' be used 
to produce different cheeses. Blue cheese and roquefort cheese are 
inoculated with theskme type* of bacteria but use a different source . 
of miJk. BTue cheese 1s^ made from cow's milk while roquefort is made ' 
from goat's milk. Individual student projects coald delve into 



researching the different ^bacteri a used to produce cheese. JThe 
sti^dent could select one-and purchase this bacteria from a scientific 
supply company, then culture their own cheese.- 

Butter and buttermilk can be made during a class period by pouring 
one cup of cream Into a pint jar. You will need an agitator. to 
speed up the' process. A clean wooden clothespin can be used 'for 
this purpose. Tighten the lid and let students take turnsv shaki(*g 
the jar. Shake the jar until lumps of butter form. Pour off the 
buttermi-lk. After chilling, allow the students to sample the 
buttermilk. \ Put the butter in a small bowl, and work out the remaining 
buttermilk^with a wooden ^poon. Wash the butter several * times with 
cord water. Add 1/4 to l/B^ teaspoon of salt. Taste butter on school 
made bun. These are two moVe products made from milk, adding to' . 
the variety of flavors that m^n has found by altering milk. 

Man has altered, the taste of food chemically and physically. The 
students have altered milk chemically by changing it ijito yogtujrt 
and cheese. But, when^ they made butter, they altered milk physically 
by separating the butter fat. Many other raW products are changed 
physicaliy to m^rke the food the way we like it\ Corn can be altered 
to sujt man's taste. They may have eaten corn'in one form or another 
for breakfast, maybe in the form of grits or "corn flakes. Eveh/rf-they 
didn't, they probably had hot^nqpcorn at the motion picture theater the 
last time they were there. ' ^ , \ 

Corn is processed and eaten *in a number of ways: 

• As it comes off the ear 

^orn on the cob' 

* popcorn ' * 

succatash, and 
cream corn 

t By treating it with lye, then washing it carefully -r 
corn flakes, and 
-. hominy (western s.tyle) 

• By grinding it very fine or coarse — .\ - 

corn nteal 

hominy -(southern style) 

• By the refining process 

Starch, 
Sugar, 

■ 19 




r 



oil 

margarine, and 
shortening 



Food for man 




Food for animals 



fresh corn on the cob 
corn4)i1 




corn starch 
corn brand 
maj:gariTie 
shortening 
hominy 
corn bread 

beef , 

pork 

poultry 



corn syrup 

/ • 



Point out to your* students that milk and corn have been alteredf^o 
pfoyide man v/ith a large variety of foods. Many other products are 
made from simple foods. Vinegar i3 made from apples, sauerkraut is' 
another fermentation proqess involving cabbage. Flour for bread'is . 
made from v/Jieat, prunes are drie^i plum^, raisins are dried grapes, 
and ham is cured pork. Ask your students to think of other processes 
th^t have been devised ito preserve foods and alsfp .provide us with our 
multl food products. - ^ 

This unit should help your students to become aware of the large 
number of processes that food undergoes before it arrives at their 
dinner table. 

Maybe they will wonder as they crunch down on their next hot dog, "dust what 
exactly is that -fam eating?" .. , • 
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B ACTIVITY I Preparing Yoghurt ^ ~ . 

. Introductibn */ ' ^ ' 

Yoghurt is made from the fermentation of mil|^ caused by two bacteria,' 
i Lactobacillus bulgaricus and Streptococcus thermophilus . As this fer- 

mentation process occurs at a controlled*. temperature, the milR sugar, 
lactose, is changed #nto Lactose Acid, There. are two distinctive flavors 
that give yogtwrt its taste. The Lactic Acid is^a sour^or tangy J^lavor^ 
and the Acetaldehyde gives Vt the nutty or green aromatic quality. 

Commercial yoghurt is made from cow's milk. However, it can be made from 
the milk of buffaloes, goats, isheep or other cud-chewing animals. Yoghurt 
. "has-b^en popular in the Middle East countries for thousands of years. 

Materials You'll Need . 

1 Quart .of. milk . I Teflon pan or liter beakeK^ 
1/3 cup of powdered milk Hot plate 

Culture of uaflavored yoghurt 1 Thermometer 

(Sealtest or Dannon recomnended) 1 Glass stirring rod 

8 or 10 Baby food jars Measuring spoons 

,Clean towel Heating pad 

Procedure- 

1. Add to 1 quart whole rfiilk 1^3 cup milk^powder (non-fat), and dissolve 
^ • it thoroughly. 

2.. In a pan (teflon coated preferred) heat the mixture, stirring con- 
stantly with a spatula to keep the milk from scorching. When it 
reaches a temperature of 80'' C (176'' F) the milk will start to foam. 
Use a good thermometer, mercury in glass, to check the temperature. 

3. Remove the pan from the heat, cover and let cool on the stove until 
the temperature of the milk decreases to AS'' C (IIS^' F). 

4. From a previous yoghurt batch (no more than 7-10 days old) or pre- 
ferably a commercial unflavorei yoghurt, remove 1-2 tablespoons and 
put this into the mixture. Use a slatted spoon and jpatula to thor- 
oughly disperse the yoghurt into the milk. Use plain. Dannon or Seal- 
test yoghurts for starter. • " 

5. Ladle mixture into clean small baby food jars.. Cover the jars and 
incubate at 113" F until the^milk coagulates and attains th§ degree 

• ^ of sourness desired. The 113"^ F temperature can be achieved in an 
oven (not turned on) but heated with a 100 watt light bulb or on.top 
of a heatipg pad (low setting) with a large ^towel covering the jars, 
and pad. Usually the fermentation is completed in 6-10 hours; the 
exact time will vary with the acti^vity of your^ starter culture. A 
starter culture from an older fairly acidic voghurt will grow slower 
and may require 12-14 hours to produce the^s.ir6d product. 

6. When the yoghurt has finished fermenting, the jars/^should be tightly 
sealed and refrigerated until used. Do not store for; more than 7-ld 
days for the beist retention of quality. 

7. Various flavprings can be added such as strawberries to c^eate*your ; 
own fruit flavored yoghurt at a fraction of the retail cost. 

*■ . ' ' ' . 

Further Investigation \ - ; 

/ Test for acidity as the milk is fermenting. As the acidity increases, 
' ^ the bacteriia is growing. . ^ 



ACTIVITY II Enzymes for Cheese Production* 



Introduction ^ ' ^ 

Before launching into the cheesemaking process, it's a good idea 

to spend a few mi routes acquiring a basic understanding of the 

entire process. This makes th6 whys' - and wherefores much, clearer . . ^ 

makes each step easier tQ-^How and simpler to do. * • . . ^ 

Although clleeses differ wideW in texture and flavor, they all 
begin in much the same way. different curing methods and subtle • 
variations in certain processhpg stages are what cause the many 
differences that distingtiTslTone cheese from the next. 

Basically, cheese is a solid portion (curd) of milk which has 

been. separated from the liquid portion (whey). Rennet, an enzyme 

traditionally extracted from the fourth stomach -of the suckling 

caU, but now produced by microbial fermentation, facilitates 

this separation of curd from whey. v 

^ * • . 

To do this, the milk is first li^epared for ''curdling by increasing 
its lactic a&id level. A starter culture consisting of selected 
strains of certain lactic* acid-forming streptococci and sometimes 
Lactobacilli Is added to the milk/ and allowed to convert part of . 
the lactose into lactic acid. The pre-ripening may last from 10-^75 
minutes and takes place at a temperature of 82-880 F. The starter 
culture has not on^lsrthe function to transform lactose into lactic 
acid during the early stages of the manufacturing process, but it is 
also of grfeat importance for the development of the flavor during 
the- ripening of the cheese. 

N 

Another approach, more convenient to the amateur, is adding i% of 
buttermilk (starter) to the milk and letting it stand at room 
temperature for at least four, but not more than twelve hours. 
After this, the temperature is raised to the 86-88^ F range and 
coloring is Stirred in thoroughly. Then rennet is added to coagulate 
the en tire" mixture. When coagulation is complete, the coagulate is. 
cut into small cubes and stirred while raising the temperature 
gradually to 100- 102° F. This makes the curd separate from the whey as it 
becomes firm. Additional firming comes from cooking the curd either in 
Or but of the whey depending upon the cheese type desired. Cooling , 
curd out of the whey is a process called cheddaring. Final steps in- - 
. elude salting for flavor, pressing for 12-18 hours and dryini for an-* 
other six-. At, this point, "fresh" cheese may be enjoyed orjhe aging. 
process begun. 

Aging (also qalled curing) sharpens the flavor of the basic varieties 
of cheeses. Although it seems at first glance that aging is Simply 
leaving a cheese alone for a period of time, there are, in fact, limit- 
less variations in aging techniqu6. The cheesemaking industry, for ex- 
ample, uses thousands Of techniques. 

Aging takes place at temperatures between 35^ and 55^ F wjth a wide 
variety of latitude for experimenting. But cheese cures faster at 
the higher temperatures because the curing agent accelerates its 
action* Temperature above 55^ F may cauSe the cheese to spoil. 
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UNIT II, CONCEPT A, ACTIVITY II (continued) 



Another important variable in, determining taste is time. Most 
cheeses develop their distinctive flavor after two weeks to 
several months of aging. . , 

\Materiarls You'll Need " ~ 



Beakers ' /w r. , ^ 

Graduated Cylinder (or measuring cup)^ 

Dropper 

Heat Source 

Thermometer 

» 

Reagents: 

MUk (for^l^ stronger tighter curd use skim milk or more 

Rennilase^ 
"Rennilase": Rennet enzyme 



NOTE: Cottage cheese can easily be completed in onsr^ class period 

A. Coagulation-: ^ 

1. Place 100 ml to 150 ml of milk in a beaker and warm to 
320 c (-8-90O F)-. 

*^ 2. Add 0.5 ml (5 drops )of "Rennilase" to the wanned milk 
while stirring* Remove the beaker from the hec^f and 
allow to stand undisturbed for 15 minutes. 

3. By this time the curd should have formed*. The curd 
could now be broken up and separated from the whey^ 

4. Chill for a few minutes and taste* 



In regular cheesemakjng, the curd is cut up, filtered to 
remove the whey, and salted for taste development* Jh^en 
it is placed in a cheese press to further remove the whey, 
harden the cheese, and dry* The developed cheese block is . 
then wrapped to exclude air and allowed to "age" at 35P as' 
the flavor develops* ' 



Equipment: 



Procedure 




Fjjrther Processing: 



*This experiment has beefl adapted from Experiment #1: Enzymes for 
Cheese Production, CaroJiaa_3jj)XogicaJLS,uppJy Company, Burlington, 
North Carolina 27215 or Gladstone, Oregon 97027* 
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CONCEPT A Foods are different chenycally and tests can scientifically show 
that this is' true. 

OBJECTIVES Upon completion of this concept, the students should be 
able to: 

# 

1. Determine that. foods are chemically different by 
performing tests. 

^ BACKGROUND INFORMATION FOR TEACHERS 

Whitney & Hamilton, Understanding Nutrition Pages 1-17. 

Teaching Strategies 

SUGGESTED ACTIVITIES FOR STUDENTS 

I. Which foods* contain Starches, Sugars, Proteins, 
Fats 8e Oils, Minerals, and Vitamin C?- 
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Tr.e' concepts of tKis unit are dev^oped around the jsix nutrients 
essential for the body to grow properly and stay alive amd healthy. 
Ire first concept will help your students bedome acquainted with 
the Trcjor groups of nutrients* After that, each nutriejnt will be 
taken up separately. -Activities nave been selected to help the 
stucents to differentiate between these ess.e.ntial nutrients.* By 
cc»T:ieti'ng these activities the students should gain insight as 
to v.ny thfeir body needs these nutrients, how the body uses them along^ 
v'.'U'* ::ne amounts needed daily. Because food a'dditives are used daily^, 
anotner concept will aUow the students to. investigate these hidden 
iters found in food. ^ ' 

A5 an introduction to this unit, have the students perform simple 
tests for the nutrients found in food. Activity I, "Which Foods 
Contain Starches, Sugars, Proteins, Fats and Oils, Minerals, and 
Vitamin C?' \ should help the students become familiar with the 
different food nutrients by using chemical tests. Have the students 
copy the data for their notebook. There is a completed table for 
you*^ convenience. (Do not allow the. students to see your data table.; 
Divide the students into small groups depending upon the laboratory 
facflities.' Ask the' students to bring the food listed in Activity I . 
Otner foods can be substituted. Encourage the students to bring foods 
tney eat in their diet that might not be listed. 

-Benedict and Iodine solutions can be made in the school laboratory. 

To rake Benedict's solution , dissolve 173 g of Sodium citrate and 
• 100 g of Sodium carbonate in 800 ml of water. Heat will be necessary, 
then filter. Dissolve 17.3 g of CUSO4.5H2O in 100 ml of water. While 
stirring constantly', pour the Copper sulfate solution into the carbonate- 
citrate solution. Add enougn water to make 1 liter. 

To rake the Iodine solution , dissolve 70 g of Iodine, Ip, and 50 g of 
Potassium iodide, KI , in 50 ml of water. Dilute with alcohol to make - ' 
1 liter. 
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. ACTIVITY I Which Foods Contain Stafches , *lugars, .Protejns, Fats' & Oils, Minerals 
. ~ arid Vitamin C? , ' ' ; 

Intfodvttion • ^ ^ . . * • 

"* , V DS - t -^ ol ^ Sese tests tause color "^bhanges. Tests of this kind are usefiil as it allows 

. 6asy.ic^entification of .the nutrients. FarS^e sake of simplicity, you can assume that 
V. . • tnf'^tESts you perform on foods will only identify one kind of nutrient even though 
Cvhsrs are present, ^ ^ ^ / ' 

l^^atericls .You'll Ueed * ^ ■ ^ 

.;.vFoods bread, rice,^>utter, lettuce, bacon, appte, carrot, peanut, grapes, 

jTi^rd-boiled egg, cheese, potato, banana, potato* chips, orange juice, ' 
fresh tomatoes. * ... 

' M^nc^e droppers (3) Test tubes (3)- ' 

' 'lotilne soljjtion * Brown wrapping paper 

Benedict's solution " 
' Bunsen bu/ner 

"^-^ 'Graduate cylinder • , ^ , • „ 

^ Test-tube holder' 
f . . \ . . Cornstarch ^ 

• 1.' ■ ' " ' ' * . ' ' 

''Procedure . ' 



• B.egin' this activity by the, students ma^/ing a copy in their notebook of the 
charj "Which*Foods Contain Starches, Sugars, Proteins-, Fats & Oils, Minerals, 
. a'nd Vitamln^C?" . ^ ^ ' 

Starch Test ^ ' 

Add a drop .of iodine solution to the food to be tested. A bluish-black color will indi- 
cate the- presence of starch. If the students try bread or rice, they will get ^'a .positive 
result. -^As other food is tested,* indicate on the table if there is a slight presence, 
strong presence, or very strong presence by the degree of color change. 

' S'^ghr Test . ^' , ^ ' ' ^ ^ . ^ 

Benedict's solution or Fehling's solution can be used as a te^t for glucose. Place 
a small sample of the foocj to be teste'd in a test tub^. Add enough water to cover the 
.food. Heat the contents until the water boils. Add 5 ml of Benedict's solution. or ' 
Fehling^s solution. The presence of sugar wilVbe indicated by a yellow or reddish 
precipitate. ' ^- .4 

* , ^ ' ' . ' 

, Protein Test ' * . 



A 



Bjrn e small piece of food to be tested on aluminum foil. A distintive smell wilU 
y Indicate ^Tie^resence of protein. ' ^ . . u- ^ 

Fats Jt Oils' jjkj. , ^ 

' ''^^^^ ! . , 

\ 0::ta^n unglazed pa[J?r such^^as wrapping paper qr brown grocery store bags. Rub the 
' ' p^p^r with the food to be tested. Hold It up to the light. A translucent spot indi- 
cates the presence of f^ts and oil or lipids. . 
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UNIT III, CONCEPT A, AQIVITY I (continued) 



■Mineral Test 

Mash up the food. Place on a piece of aluminum foil in an oven turned on a low heat. 
If a gray ash r,emains, minerals are present. This can also be done by placing the food 
in a crucible-and heat-.ng slowly ^itn a Bunsen burner, . 

Vitamin C Test , ^ ^ 

Mix several grams of cornstarch in about 250 ml of H2O, Boil for' about 5 minutes. 
Remember to make a paste out of the cornstarch with a few ml of H2O or it will be hard 
to dissolve the cornstarch in H2O, With this mixture, make an indicator solution by 
using a ratio of- 1 drop of iodine solution to 10 ml of the starch solution. Add a 
drop of this indicator to the foods to be tested. If ,the blue color disappears. 
Vitamin C is present, • - ' 

These conmon foods may be replaced. Use the foods the students brirgin that is part of 
their daily diet. The food should be cut into small pieces that can be placed in test . 
tubes. • • ' 



+ 

++ 



Indicates the slight presence of the food^nutrients. 
Indicates the strong presence of the food nutrients, ^ 
Indicates the very strong presence of the food nutrients. 
Indicates a negative test for the food nutrient, 

J. * ' 

Tests for carbohydrates will be divided into one test for starches and another ohe for 
sugar. More than 'half of your diet consists of carbohydrate foods, which contain oftly 
three elements. In the body by the proce,ss of digestion, the starches are broken down, 
into/sugar, mainly glucose. As the glucose breaks down, energy is released for life s 
activities. , ' ■ • . 



Suggested; Data Table ' ^ ■ ■ • • ' 

See table on fol Towing page. 

Interpretation " / • 

Name general group of foods that are rich in Starch, Sugars, Protein, Fats, Minerals, 
. and Vitamin C. < ^ . ' 
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UNIT III, CONCEPT A, ACTIVITY I (continued) ' " •• - • - 

Which Foods* Contain ^Starches, Sugars^ Proteins^ Fats and Oi1s> Minerals and Vitamins? 





Carbohydrates 


Proteins 


Fats i Oils 


Minerals 


Vitamin C 


Water 
Content 


Starjches 

( 


Sugars 


RrMri Uhifp 

Of wQU 9 nil 1 UC 

(1 slice) 
















Rice 




- 


• 










^Water 


• 








- 






Butter 
















Lettuce 
















Apple 






* 






• 




Bacon 














• 


Carrot 






< 


• 








Grape 












V 




Egg 
















Cheese 


• 














PotatcJ 
















Peanut 
















Banana 
















Orange Juice 
















Tomatoes 
(Fresh) 

















.Amounts of each nutrient will vary with the age, condition, and povtion of the food" 
selected for sampling. • ■- ' ' 

♦Consider all foods in raw state except bread. ..• _ ■ , ^ • - 

♦♦Depends upon where you live. 
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UNIT III, CONCEPT A, ACTIVITY I (continued) 

Teacher's- Key ■ . > - , 

Which Foods* Contain Starches'. Sugars. Proteins, Fats and O ils. Minerals and Vitamins? 





Carbohydrates 




Fats & Oils 


Minerals 


Vitamin C 


Water 
Content 




Starches 


Sugars 


Proteins 
• 


Bread, -White 
(1 slice) ' 


+++ 


+ 


+ 


+ - 


+ 


- 




Ri ce. 


+++ 


- 


+ 


- 


++ 


- 


- 


**Water 


- 






- 


+++ to' + 




- • 


Butter 


- 


- 


" + 


+++ 


+ 


- 


* 


Lettuce 


+ 


+ 


- 


- 




+ 


+++ 


Apple 




+++ 


+ 








+^ 


Bacon 


- 


- 


+++ 


+++ 




- 




Carrot 




+ 






++ 


■+' 


- 


Grape 


+ . 




— < 




+ 




+++ 


Egg 


- - 


O ^ 


. +++ 




++ 


✓ 




Cheese 






+++ 


++ 


+++ 


- 


r 


Potato 


+++ 


1 






++ ^ 


++ 

7 ^ 


: +++ 


Peanut 


+ 




+ 


+++ 


+.++ 




+++^ 


Bcuiana 


+ 


+++ ' 






+ 






Orange Juice 




+++ 






+ 




+++ 


Tomatoes 
-(Fresh) 


• + 








+ 


' +++ 


+++ 



Amounts of each nutrient will vary with the age, condition, and portion of the 
selected for sampling. , . 

*Consi'der all foods -in raw state except bread. , , 

**Depends'upon where you live. • 
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CONCEPT B The role of carbohydrates in nutrition 

OBJECTIVE Upon cQitipletion of this concept, the student should be able 
f > to: • /V. 

1. Identify a carbohydrate by chemical -tests, 

2. Classify carbohydrates as sugars, starches, and cellulose. 

3. Classify sugars as monosaccharides and disaccharides. 

4. Distinguish between the 6 sugars that are important in 
* nutrition, glucose, fructose, galactose, sucrose, 

maltose, and lactose. , 

5'. Perform a simple taste test to show the difference in 
sweetness of these sugars, 

6. Construct paper models of the sugars, starch, and cellulose^ 
so the students canysee how these molecules are formed. 

7. Demonstrate the effect of saliva on starches. 



$. Identify the products formed as sugar is broken down. 

9. Recognize the importance in. this group of foods as a 
necessary part of the diet. 

BACKGROUND INFORMATION FOR TEACHERS 

Whitney & Hamilton, Understanding Nutrition Pages 9 --57. 
Teaching Strategies ' 7 ^ ^ . 

SUGGESTED ACTIVITIES FOR STUDENTS ' 

,1. Testing Various Sugars for Sweetness — Preference 
, Test. " . 

II. Paper Construction Models of Carbohydrates. 

III. Laboratory Tests for Sugars and Starches Demon- 
strating the Effect of Saliva on Starch. 

IV. Can Benedict's Solution be Used to Test ^Dif^rent 
Sugars? - , , 

V. Can Sugar be Decomposed? 

^ TRANSPARENCIES ' . , 

L Monosaccharides ^ Glucose,^ Fructose, and Galjactos 

II. Disaccharides - Sucrose, Maltose, and Lactose-:, • 

,111. A Complex Carbohydrate Molecule 



It win be important for the students to understand that sugars, * 
5tarche5, and cellulose are carbohydrates. Six sugars are importanrt 
\in digestion and these can be. taste tested to show the difference.. 

Introduce this unit on carbohydrates by setting up Activity I , " Testing 
Various Sugars for Sweetness — Preference Test" . This ^should help the ^• 
students realize that chemically there are different sugars and these can ^ 
easiTy>-be differentiated by tasting for sv/eetness. It should be pointed 
out to the students that the preference test is a regular scientific way 
of taste testing foods. 

By using Transparency I , Monosaccharides - Glucose, Fructose, and Galac- 
tose , the students actually courrt the number of carbon, hydrogen, and ^ 
oxygen atoms. Point out how these 3 sugar molecules have the same 
number of elements but have slightly different arrangements. Do not 
have the student memorize the structural formulae of the molecules. 
This is not the impj^rtant concept. It" is important to stress the slight 
difference in the structure can cause the difference in the sweetness of 
the sugar molecules. Make certain that the students see the overall 
shape of the monosaccharides is a hexagon. ^ 

Use Transparency II , Pi saccharides - Sucrose, Maltose, and Lactose , to 
show how monosaccharides combine to form disaccharides. Make certain 
the students see that 2 hexagon molecules have combined to form disaccharides. 
The students should now be ready for Activity II , " Paper Cons truction Models- 
of Carbohydrates. " As you discuss mo*lecule^ baing put together, emphasize 
that the opposite occurs in digestion. . It is important to point out that 
excess carbohydrates are stored in the'body. 

Activity III , " Laboratory Tests for Sugars and Starches Demonstrating the 
Effect of Saliva on Starch" , can be used to show that digestion takes 
place in the mouth as saliva breaks ^down starches into sugars. Use 
Transparency III , A Complex Carbohydrate Molecule, to illustrate how the 
sugar molecules (hexagon rings) combine to form a large molecule of • , 
cellulose. . , . • - / 

By using Activity IV , " Can Benedict's Solution be Used to/Test Different 
Sugars? ", the students can understand that not all sugars act alike > 
chemically. Be^iedict's solution can only be used for testing monosaccharides. 

Activity .V , "Can Sugar Be Decomposed? ", should be used as a teacher demon- 
stration to Illustrate that sugar is made up of carbon and H2O, thus the 
name "carbo-hydrate". Use care in handling of H2SO4 and the residue. 
Sulfuric Acid, H2SO4, is mixed with sugar to dehydrate the sucrose. It 
will be apparent that carbon, water, and heat energy are givert pff as a 
result of adding H2SO4 to the sugar. H2SO4 serves as a catalyst. 

♦ * 

H2SO4 • 
C12H22O11 12 -C + 11 H2O + He^t 

The black residue will be recognized as carbon, vapors given off can be 
condensed on a mirror and shown to be water.' The beaker Will be very 
warm indicating heat release as this is an exothermic reactf?)n. 

If sets of molecules are available, have the students make the sugar mole- ^ 
cule. 

30 "-^'^ . ^ 



ACTIVITY I Testing Various Sugars for Sweetness- - Preference Test 
Introduction , • , . 

Six sugars are important in nutrition of the human body. These sugars 
have the same formula but slightly different arrangement of the atoms. 
Glucose, .Fructose, and Galaoi'tose are single sugar molecules called 
monosaccharides. The other three sugars aTso have the same formula 
but slightly different arrangement of the atoms. These are the 
disaccharides and are made up of a pair of sugar molecules. These 
are Sucrose, Lactose, and Maltose. Each of these sugars differ in 
sweetness. If Kool-Aid, tea, or some other drinkis sweetened with 
the same amount of each of these sugars, a taste test can be made 
to determine the sweetness. 

Each sugar can be rated on a scale of 1 to 10, just as you would 
rate Miss Universe or Burt Reynolds. When>you rate each sugar on 
a scale of 1 to 10, it is called a "preference test". This is a 
regular scientific method of tasting foods. 

Before you begin this activity, the Kool-Aid must be mixed and 
divided into 4 clean jars. Sweeten each j<irwith the same amount 
of the different sugars by mass (weight). Label the jars A, B, C, ^ 
and D. 'Keep a record of which sugar was put into each jar. 

Materials 

Kool-Aid - 1 package (2 quarts) 
- 40 grams Maltose .per 2 cups Kool-Aid 
40 grams Sucrose per 2 cups "Kool-Aid 
40 grams Fructose per 2 cups Kool-Aid 
40 gram?. Glucose (dextrose) per 2 cups Kool-Aid^ - 
30 small tasting cups 
4 clean jars 

NOTE:- Only four of the six sugars are used. Substitutions can be 
made, however, make certain that one sugar is Fructose and 
another Is either Lactose>or Galactose, or Maltose.' The 
reason for this will becomesaiddent when the sugars are 
tasted. 

' • 

I 

Procedure . * - 

1. Pour a very small amount into a tasting cup, then taste it. 
* 2. Rate it on a scale of 1 to 10 for sweetness. 

3. Repeat this for each of th6 four sugars. 

4. Connect these points wit.h a line. 



3j 
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UNIT in, CONCEPT B, ACTIVITY I (continued)" 



Suggested Data Table 
A 

10~" 



B 

% 



■ 10' 




Y 



Interpretation . • * , ^ 

Chemically sugars vary only slightly- However, this can be^detected by tasting.- 
these sagarsr^ Which sugar is sweeter than the others? Which sugar is not very 
sweet at all? ^ 

Further Investigation 

Substitutte one of the sugars for saccharine. 



ACTIVITY II Paper Construction Model s|of ta rbo hydra te s ~ 



IntrOQUction 

\^ 

Models of simple sugar molecules can be cut out of construction 
paper to form larger carbohydrate molecules. Simple sugar mole- 
cules can- combine to form larger sugar molecules and these com- 
bine to form starches or cellulose. These models should help 
zhe students understand the composition of carbohydrates and in 
turn show how these molecules break down in digestions/ It will 
not be necessary to learn the exact position of all the carbon, 
hydrogen, and oxygen atoms. 

A chemist's model of 'the simple sugar molecule consists of 6 
carbon atoms, 6 oxygen atoms, and 12 hydrogen atpms. The 
formula is CgH^^Og* This formula does not tell about the ^ 
shape of the molecule or how the carbon, hydrogen^ and oxygen 
. atoms are attached. 

Consequently,' the chemist uses a structural diagram to gain 'a 
deeper understanding about the properties of the sugar mole- 
cule. . This is the structural formula for a simple sugar, 
' Gfucose. Note that it is in the shape of* a ring. 



HO— CH2 

OH C— C OH 

I .1 

H OH 



Glucose Glucose 



4 

This appears ^o be very complicated and formidable. HDwever, 
the overall shape of this molecule is a hexagon. Why not re- 
present the simple sugar iriolecule by the hexagon shape? Td 
understand sugars, starches, and cellulose* you don't need to 
know where each carbon, hydrogen, and oxygen atom is located. 
What you need to know is that there are 3 Simple sugars with 
identical chemical formulae but si i^htly/ different structures. 
These are called monosaccharides. Thes0 3 simple sugars com- 
bine'l^/ith another sugar molecule to form dj saccharides. If 
you have several sugar molecules linked together, it is a' poly- 

. t 33 ■ 



UNIT in, CONCEPT B, ACTIVITY II (continued) ' 
saccharide. These are starches or cellulose. 

♦ r 

monosaccharides 



1 sugar molecule 

2 sugar molecules 
starch and cellulose 



^ diisaccharides 



Vpolysaccharides. 



fliere are 6 sugars that are digested in the body. The 3 simple 
sugars are Glucose, Fructose, and Galactose, referred to as 
monosaccharides. Jhe other 3 common sugars important in 
nutrition are made up of pairs of these simple sugars and are 
called disaccharides. These are^ Sucrose, Luctose, and Maltose. 

The '6 sugars that are important in the QUtrition of our body are 
as follows: 



Glucose 
Fructose 



Galactose 



Monosaccharides 



Fructose 



Gl ucose forms Sucrose 



Galactose +i Glucose forms Lactone 
Gl u CO s e ' + Gl uco se .f o rm's Ma^l to s e 



Disaccharides 



Materials You'll Need 

Construction paper, 3' colors 
Scissors, 7 or 8 pairs per cla^s 
Paste, glue, or scotch tape 
8 X 11 paper 
Molecular Model Sets 



I 

3o 



UNIT nu 

Procedure 



CONCEPT B, ACTIVITY II (continued) 



p^f ^n..rJjf"*^?y^ '^^P^ mqiecu-les in 3 different colors. 

?.g. Glucose — Blue, Fructose — Orange. Galactose — Grppn Pmrh i H^i* 

sacctnL'f ^^^^'"^l?^"^^ to show a'ring st'^uaure. 'uTthe' I'n 
saccharides to form the disaccharities.. Use the outline below to illustrate 
how the sugars combine to form larger more complex molecules. ~ 



Glucose 



< Fructose 



Galactose 




Glucose 



\ -|- ( f^ructose 



Glucose 




-j— / Galactose 




Lactose 



-j-^ < Glucose y " ^ \ Glucose 




MaltoSe. 



■ / 
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UNIT III. CONCEPT B, ACTIVITY II /^(continued) 

Glucose is often called blood sugar, grape sugar, or dextrose. 

Fructose or fruit sugar is founds in fruit. 

Galactose and Lactose are found in milk, ^ 

When you say "pass me the sugar", you could say "pass me the 
sucrose". It is made up of a molecule of glucose and fructose 
and comes from sugar beets or sugar cane plants. 

Maltose is found only when seeds are germinating. Often called 
malt sugar, you may have had a malted milk shake or have heard 
about malt beer. 

During the digestions the large sugar molecules, the disaccharides, 
break apart similar to the way you have just put them together. 
Energy is given off when these molecules break apart. This is the ' 
energy your body needs for activity* 

Z. Starch is made up of a branched chain, of dozens of glucose mole- 
cules connected together. One starch molecule could be made up 
of 300 to 1,000 glucose units linked together. The students can 
qonstruct a branched molecule by using a number of glucose mole- 
cules connected in a branched chain. The branched chain can be ' 
made with 10 or 12 glucose molecules. 




. STARCH. MOLECULE 
A BRANCHED CHAIN 
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UNIT III, CONCEPT B, ACTIVITY II (continued) 



Starch is stored iir plants for use later in growth. Starches 
break down in \digestion just the same way you put them to- 
gether. These are !the grains the world uses as their staple ^ 
crops. Rice is the staple grain in the Orient, Europe has ^ 
wheat, and the Mexicans use corn. 

During digestions, enzymes break the starch molecule apart 
forming glucose molecules giving off energy that is necessary 
for your body. 

Cellulose is made up of glucose units connected in long straight 
chains.- The bond holding the glucose together is different than 
in the starch molecule. Therefore, it goes through your body un- 
digested. Did you ever wonder why you don't eat wpod? 

Make a long straight chain of glucose units. A heavy line can 
be drawn betv/een the glucose molecules to show that the bonds 
do not break apart in digestion. We do need cellulose in our 
diet. It provides roughage in the form of fiber that stimu- 
lates the action of molecules in the intestines. Without 
fiber, you become constipated as the muscles of the digestive 
tract have nothing to push against. Foods rich in cellulose 
are fruits, vegetables, whole grain, and cereals^ 




Glucose 




Glucose 




CELLULOSE MOLECULE 
These bonds are hard to- break, therefore 
cellulose provides no energy for us. 



UNIT III, CONCEPT B, ACTIVITY II (continued) 



Sugge^sted Data Table 

Make a chart of the foods rich in aTLthe carbohydrates • 
Put this in your notebook. 



Sugars 


Foods Rich — 


Glucose 




Fructose 




Galactose 




Sucrose 


« 


4.actose 




Maltose 




Starches 




Celluloee 





I 



Interpretations 

I.. Which sugars are important in digestion? ^ 

2. Now that. you have made the complex molecules of sugars, - 
carbohydrates > and cellulose, reverse this process by 
showing how these large mblecules are broken down into 
simpler glucose units. This is what" tcikes place during 
digestijDn. ) ^ 

Further Investigations 

How many c'alories does your body need each day? Use a jtecomnended 
Daily .Dietary Allowance, RDA'Sf. chart. :^ . fA- 



^ UNIT III, CONCEPT B, ACTIVITY II' (continued) 



/ • \ 



Teacher's Suggested Data Table 

^•ake a chart of the foods rich in all the carbohydrates. 
Put this 'in your notebook. 



Sugars 



.foods Rich 



Gl uc^se 



dextrose^ some fruits and ve^etafeiTes, hgney 



Fructose 



fruits, honey 



Galactose 



(none free - part of lactose tn milk) 



Sucrose 



sugar cane arid sugar beets; other fruits and vegetables 



Lactose 



milk 



Maltose 



germinating grains, cereals 



Starches 



tuberous vegetables, seeds, grains, 1)eans and. pea;. 

structural part of plants, seeds, fruit covering, 
roots, leaves, stems , 



Cellulose 



Interpretations 

, 1. Which .sugars are ^important in digestion? ' > 

2. -Now that you have made the complex moTecules of sugars, 
carbohydrates, and cellulose, reverse this process by 
showing how these large ipolec^les are broken down into, 
Simplef glucQse units. This is what takes place during 
digestion. 



ACTIVITY III Laboratory Tests for Sugars and Starches. Demonstrating the 
Effect of- Saliva on Starch 



Iodine, Potassium iodide, and water win turn purple or black in 
the presence of starch, while Benedict's solution will" be used to 
indicate glucose. By using both of .these tests, you will be able 
to see how digestion takes -place. by breaking down the starches into 
small glucose units v 

** 

Use the chariacteristic starch test by placing IKI on cornstarch. 
The juice from a white potato could also be used. Next try the. 
characteristic test for sugar by using Benedict's solution on 
glucose. These are tests that can be performed' on many foods. 



The action of the enzyme, Aniylase (ptyalin) on sdliva can be 
demonstrated using IKI before and after the addition of saliva. 
Synthetic saliva. Diastase of malt, will be used in this act^vity.^ 
It will take about 20 minutes for saliva to turn the starch into 
sugar. Then Benedict's solution can be used to test for the 
presence of simple sugars or monosaccharides. 

The process of digestion begins as soon as the saliva has come 
in contact with the starch. It is then rendered into a smaller 
molecule. This activity should help you understand the relation- 
ship between starches and sugars in the presence of saliva during • 
digestion. ' . . - 

Materi-als You'll Need 

Dia'stase (2% solution) * , ' 

Beakers 

6 test tubes 

Jest tube rack . . " . 

Potato or corn starch [1% suspension in water) 
5% glucose solution ' ■ . ^ 

IKI solution 

Benedict's solution - > 
Bunsen burners ' 
Water bath 

Wax pencil or labels 



1. Divide the class into teams of 3 or 4 students. Each team will 
need 6 test tubes labeled 1 through 6. Each member of the team 
should make a. data table- in. the;ir notebook. 

2. Add 2 ml of glucose solution to test tubes. 1 and 2. Add '2 mi 
of starch solution to test tubes 3, 4, 5, and 6. Be sure to 
shake^the starch, solution thoroughly before using. 

3. . Add 2 ml of diastase to test tube 5 and 6. Allow these tubes^ to 



Introduction 




Procedure 
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UNIT III; CONCEPT B, ACTIVITY III. (continued) " , _. 

Stand for at least 20 minutes. *If there is not time tp comp^lete 
this investigation in one period, the -tubes may be left overnight, 
and the results' recordedj the next day. 

4. Add 2 ml of IKI solution to test tubes 2, 4, and 6. Observe the 
color Nn each of these- tubes. * ' ' ^ • 

It 

5. Add 2> ml of Benedict's solution to tubes 1, *S, and 5. Heat these • 
tubes- in a water bath. Boil the water bath gently for about 5 
minutes. Observe the color in each tube after heating and record. 



Suggested. Data Tabl^ 

Copy this in your notebook. 



Test Tube # 


1 


2 


3 


4 . 


5 


6 


Contents 


Glucose 


Glucose 


Starch 


Starch 


Starch- 
Sal iva 
(diastase) 


Starch , 
Saliva 
(diastase) 


Treatment 


Benedict's 
Solution 


IKI 


Benedict* s 
Solution 


IKI 


Benedict's 
Solution 


IKI 


Results 




\ 
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Interpretations * r 

Review the completed data table, and explairj the results. What 
is your hypothesis about. saliva? 

' ■ What is the pilrpose of test tube 11, #2, and #3? 

What appears to be the effect of the saliva pn the s-tarch? 

Can you think of other experiments that can be performed to 
check your hypothesis about the effect of saliva? 




^ 




I 



I 



i 



1 



I 



i 
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ACTIVITY IV Can- Berwdict's Solution bfe used to Test Different Sugars? 
Introduction 

■ chemTcal indicator, Benedict's solution, may be used to detect, 
the presence ,of certain sugars. To test for sugar, add Benedict's 
solution to- the different sugar solutions and heat the mixture in 
a water bath. If the heated solation turns green, orange, 'or 
, reddish-brown, the, presence of sugar is indicated, ffot all sugars 
will react in this manner. , ' 

Materials You'll Need 

4 test tubes (for each team^ ^ 
5%^gluco5e solution 
S% fructose solution 
5% sucrose solution 

Water bath • . - \ - 

RThg" stand • ^- ' " . : 

Bunsen burner or hot plate 
Graduated cylinder 

Benedict's solution 



Procedure 




3- 

4. 



The class should be divided into teams of 3 or 4 students. Label 
the test tubes witfl the proper contents as shown in the Suggested 
Data Table, Each member of the team should copy the data table in 
their notebook. 

Pour 2 ml of each sugar into each test tube as indicated ojn the 
table, , . 

Add 2 ml of Benedict's solution to each tube. 

„ , ' . ' • , ' • • 

Place all 5 test tubes in, a water bath. Heat the water to boiling, 
and boil gently for five minutes! 

After heating, observe the color in each tube and record in the 
data table. 



Suggested Data Table 
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I Tube 




2 


• 3 ■ 


4 


Contents 


2 ml of HgO 


2 ml of 5% 
Gl ucose 
Solution 


2 ml of 5% 
Fructose , 
Solvit ion 


2 ml of 5% 
Sucrose 
Sol ution 


Results:' 

Before 
1 Heating 


f 








1 -After 

; Heating 
1 











UNIT III ^ CONCEPT B ACTIVITY IV ^(continued) 

Interpretation ^ , 

Can you use Benedict's Solution to test all ^uqars? 

Which sugard did you find that gave a positive test with 
"Benedict's solution? 

If you wanted to use- Benedict's solution to test for sucrose 
..what procedure would you use? \ ' 

Further Investigations 

Test gum, sugarless gum, candy bars, mints, cold drinks, pop 
tarts, cough xlrops, sugar coated cereal and regular cereal s* 
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ACTIVITY V Can Sugar Be Decomposed? 
Introduction 



Carbohydrates are one of the six classes of nutrients necessary for 
the nutrition of your body* Starches are made up of a different 
number of glucose molecules. You can- subdivide carbohydrates into 
sugars, starches, and cellulose. The chemical composition of sucrose 
which is called by most people sugar, can be easily understood by a 
decomposition reaction, as it is made up of one molecule of glucoSfe' 
and one of fructose. Both of these sugars, break down into HpO and 
carbon. By adding concentrated sulfuric acid to table sugar., you 
will quickly see that water vapor is given off leaving carbon as a 
residue. ^ _ 

Materials You'll Need 

125 ml Pyrex beaker 

Table sugar - enough to half fill a 125 ml beaker 

Stirring rod ^ 

20 ral concentrated sulfuric acid {H2S04) 

Procedure 

TEACHER DEMONSTRATION ACTIVITY 

CAUTION: Sulfuric Acid, H2SO4, is a strong acid handle 
with care. Avoid breathing the vapor given off 
during the reaction. 

To a beaker half full of sucrose^ table. sugar, add 20 
ml of concentrated H2SO4 and stir until the mixture 
has the consistency of thick paste.- Allow a few 
• minutes for the reaction to take place. 

What is given off as a result of this reaction? / 

What remains in the beaker?' 

Interpretation of Results • . 

This is a partial equation for this reaction when sulfuric 
acid is added to sugar. * " 

Sucrose HpS04 » v ' r^ 
(table sugar)' ^""^ ' ~^ , carbon + H2O + • ? 

What is the gas given off in the reaction? 
What is the residue? 

What word should be written in place of the "?"'? If there is 
a doubt in your mind about something else entering into the 
reaction, then feel the outside of the beaker. 

Now, can you see how the word "carbo-hydrate" was derived? 
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CONCEPT C The role ^ fats in nutrition. 
— : . % * 

OBJECTIVES Upon completion of this concept, the students should be 
able to: . ; , 

1. Identify foods rich in fats. 

2,. Conipare the ratio of Carbon to Oxygen in fats and • 
carbohydrates. 

3. Make paper construction models of the fat mblecules* 

. 4. Distinguish between saturated and unsaturated fats by 

\^ • • chemical tests. 

^ ' ' ^ '5. Know which foods contain saturated and unsaturated 

fats. 

6. Recognize the role of fats in nutrition. 

BACKGROUND INFORMATION FOR TEACHERS 

Whitney & Hamilton, Understanding Nutrition Pages 58-94; 208-217. 

Teaching Strategies ' ^ - . 

- SUGGESTED ACTIVITIES FOR STUDENTS . . ' - ' 

. I. Paper Construction Models of Fats.. 

II. How Fat is the Fat? —A Mini-Experiment ipage 20), 
found in The Chemistry of Food, A Consumer Chemistry 
' . " Learning Activity Package,. 1977 Unigraph 

^ . TRANSPARENCY v 

1 I. The Fat Molecrule ^ 
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Tumm smmiBS^ 

Fats can be very simply tested by using the brown paper method. Remind 
the students. about Activity I, that introduced Concept A, where they used 
the brown paper method of testing for fats, , . 

Carbohydrates and fats are made up of the^ same elements - carbon, hydrogen, 
.and oxygen. The difference is the raticj of these elements. Compare the 
ratio of carbon to oxygen found in fatslvs, carbohydrates. This will also 
serve as a good math review, » 

The proportion of carbon to oxygen is much higher in fat, than it is 
in carbohydrate, 

C6"1206 



Glucose 
(carbohydrate) 



C57"ll006 



Glyceryl Tristearate 
(fat) 



t 52 9,5 C 6 ^ ^ 

0 6 ^1.06" 

Use Transparency I , A Fat Molecule, to compare the outline of the molecule 
to the shape that will be usld in Activity I , " Paper Construction Models 
of Fats and Oils., the Lipids" . Make certain^that they look up foods high 
in saturated and unsaturated fats in the tables found in "Nutritive Values 
of Foods", a USDA publication. Relate glycerol to the manufacture of soap. 
Glycerol is a by-product of the soap industry, and is used in the synthesis 
of explosives. 

Capitalize on current advertising of polysaturated fa^ts. Discuss whether 
or not the students can depend on the validity of this advertising. 

As the students are doing Activity II , "How Fat is a Fat — A Mini Experi- 
ment", have them compare the molecule to those made in Activity I, 

Emphasize the importance in nutrition of fats in the diet. Fats provide 
oil for the skin, keep haic glossy, nourish scalp, protect our body from 
injury and extreme temperature. Excess amounts of fat in .the diet wiTl 
add to the body weight. 

Make it clear tnat the students need a wide variety of foods in their diet 
to make certain they have all ^he nutrients. 

Stearic Acid + NaOH v Soap + Glycerol 

(animal fat) (Lye) ^ (Glycerine) 
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ACTIVITY I Paper Construction Models of Fats and Oils, the. Lipids, 



Introduction ^ ' * . , 

The shape of the molecules of fat can be cut out of construction 
paper, so that a visual outline can be used to understand the role 
these compounds play in nutrition* The family of compounds that 
include fats and oils is called lipids* These compounds provide 
oil for your skin, keep hair glossy, and scalp nourished. The 
fat on your body protects .it^frpm extreme temperature,, the kridneys 
from being injured, or jarred, and a woman's mammary glands in the 
breasts' from heat 'and cold. The fat also provides ,tbe body with 
an available supply af energy. This uninterrupted flow, of energy 
is vital^to life. A few minute^ without this readily available 
source of energy and the boHy would die. The main source of energy 
reserve is stored in the- liver. Once this has been used there must 
be a backup reservoir stored as .body fat, A polar bear Is capable 
of storing lar^e amounts of fat in order to maintai.n his body 
temperature during wtnter hibernation. On the other hand when you 
eat too much fat, it is stored in tlie body and you gain weight. 

The fat usually flavors food,. If chicken is stripped of the fat, 
it becomes tasteless. The fat on bacon gives the aroma as it coo'<s 
Hamburger needs the fat for taste. Milk without the butterfat 
becomes tasteless. *Four vitamins r- A, D, E, and K are soluble 
in fat and therefoi^e, are found in the fatty part of the mi.lk and 
meats-. Skimmed milk. must be fortified with A and D in oVd^r to 
be equal in vitamins to whole milk, ^ . . 

Fats are made up of the same elements founds in carbohydrates - 
carbon, liydrogen, arid oxygen. The difference is in the ratio -of* 
carbon to oxygen. The tats are made up of fatty acids arid come 
in different length molecules. There is a common structure that 
holds the fatty acids together this is glycerol. Below is the 
structural formula for glycerol. 



H 

I. ^ 
H-C-O-H 

I 

H-C-O-H Glycerol . 

\ 



mU III. CONCEPT C. ACTIVITY I (continued) • 



The outline of the molecule can be represented by this shape. 



Glycerol 



/ 



The fatty acids are a chain of carbon atoms with the acid group 
attached to one end. 

HHH HH HHHHHHHHHHH H O 

. I i I I I I I I I I I I I I I I I 
H-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C Acid end 

I I 1,1 j.'.i I I r I I I r I J I I \ 

H H H H H H H H - H H H H H H H H H 0^ 
Stearic AcJd H 



Often this molecule "is written in a simplified form. Each line 
represents a carbon bond with hydrogen atoms attached. ' 

J 



H,C 



,COOH 



Stearic jAcid (simplified) 



The shape of this molecule is similar to this. 
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UKIT III, CONCEPT C,' ACTIVITY I (continued) 



Three of these fatty acids attach to the glycerol molecule to 
form a fat, a triglyceride. It could be the one found in butter. 



Glycerol + 3 fatty acids 



-> Fat 



Glycerol 



Fatty Acid 



Fatty Acid 



F^tty Acid 



f 

A Fat - Triglyceride 
This Could Be a Butter Molecule 

This is only one of the fats. Many different lengths of fatty 
. acids are attached to the glycerol to. form numerous other fats. 
• ihese are saturated fats because as many hydrogen atoms as 
possible are attached to the carbon atoms. Unsaturated fatty 
acids are missing one ^hydrogen atoms. This is represented 
. with two parallel lines which indicates a- double bond. Poly- 
unsaturated fats are missing several hydrogen atoms and can 
be written with two sets of parallel lines each one indicating 
a double bond. ^ > - . . 

Materials You'll Need 

Construction- paper, 2 colors 
^ Scissors, 7 or 8 'pairs peT' class 

Paste, glue or scotch tape , 
3 X 11 paper for each student 



Procedure 



Cut out several of the shapes that repr^ent the glycerol' 
molecule. Write glycerol on the construction paper. Next 
cut out a number df fatty acids. Remember there must be 3 
fatty acids for each glycerol. You can see why these are- 
called triglycerides. On each of the fatty acids,' draw 
the simplified version for the molettjle. Each fat molecule 
must have the same J fatty acids attached. * , 
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UNIT III, CONCEPT cT"^ ACTIVITY I (Continued) 



Fatty 'Acid 



Draw the simplified version on the outline of the 
fatty acid. 

The polyunsaturated fatty .acid molecules cal\be made in a 
very similar way, just, make certain you Indicate a double 
bond - parallel lines. Where you place a double bond, a 
hydrogen atom is missing. This forms the polyunsaturated 
fat. For every set of parallel lines, it means that you 
have a double bond as the fat is unsaturated. If the bond 
is missing 2 or more hydrogen atoms, it is polyunsaturated. 




Glycerol 



Fatty Acicl 



Fatty Acid 



A Polyunsaturated Fat - Triglyceride 

ft 

.Olive Oil 

People with heart trouble are told by their doctor /to reduce the 
amount of saturated fats in their diets by substituting poly- 
unsaturated fats. Often it is recommended to cut out butter and 
use soft margarine in its place. Generally speaking, hard or 
animal fats are saturated while vegetables and fish oils are poly- 
unsaturated. 



Another rule of thumt? that can be u 
saturated and unsaturated is. to see 
at room temperature. If it is a so 
ated. If the fat is a liquid then 
is because most saturated fats have 
means it has a higher melting point 
will make the, fat a solid when you 
unsaturated fats have a melting poi 
temperature making it a fiquid. An 
is corn oil. 



sed to remember which fats are 
if tbe fat is a solid or liquid 
lid, then the fat must be satur- 
it probably is unsaturated. This 
a htgh melting point. That 
than the room, temperature. . This 
buy i^, like shortening. .The 
nt which is lower than room 
example of an unsaturated^fat 
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UNIT III, CONCEPT C,. . ACTIVITY I (continued) 



Suggested Data Table^ , ^ 

Make a chart of the fats used frequently in cooking. Indicate' ff these are 
saturated or unsaturated. Use Nutritive Value of Foods . Put this data in 
yournotebook. 



Fats 


Saturated 


Unsaturated 


Maraa ri np 

1 ivt 1 ^ Q 1 1 1 IC 






^hnrt pn "inn 


1 




Lard 






Bacon drippings' 






Butter 






, Corn Oil 






Olive Oil . 




• < i 


Whipped Margarine 






Vegetable Oil - 




I 



Interpretation 

What fats do you eat that are saturated? 
"~What fats do you eat that are unsaturated? 

Further Investigation 

Find out how cholesterol is rated to saturated fats. 

Does anyone in your family have to be careful not to eat saturated fats? 



DJ 
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ACTIVITY II How Fat is -the Fat? — A Mini Experiment, page 16-20, The 
Chemistry of Food , A Consumer Chemistry Learning Activity 
Package, 1977 Uni graph.. 

Introduction . • " 

The baC'kground information is on pages 16-19. Again it will not be 
important to learn the chemical formulae of the fats.* It is important 
_ to understand the difference between a saturated and an unsaturated 
fatty acid. \ . . 

The procedure for^he experiment is on page 19a-20. • ^ » 

■ ; : 1 " 

CAUTION: Due to the chemical used, it is suggested that this activity . 
be demonstrated by the teacher before students perform the tests. . 

Materials You'll Need . . * , ■ ^ 

Page vii in The Chemistry of Food . / 

Procedure , 

Use Dichlormeth^ine as the solvent for the fats and oils, lipids. As 
a safety precaution, heat the test tubes in a water bath. See Page 20 
of The Chemistry of Food for the instructions. . , 

Suggest^iLQgta Table 

flnrr thT^f^Tlri^^Hc ,Jiii9rh perfected, a number of fats and oils can b6 
tested. A variety of fats and oils to be tested can be brought jn by the 
students; - ' 



Fats or Oils 


Results of Test' 


Saturated 


Unsaturated 




(number of drops of 
Iodine it takes for 
the pale violet 
color to disappear) 






-Corn Oil ! ! - ^ 

! . . 1 . J 


u _ 


1 . _ J ' 

Olive Oil ' " I 




Safflower Oil 




♦ 




' Shortening 


> 


> 




Lard • 


! 

i 
I 

i 



Interpretation 



Do you see any corollary between state of the oil (liquid or 
solid) and unsaturated and saturated. 
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What is a polyunsaturated fatty acid? 

• -> 
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CONCEPT D The role of protein in nCitrition, 

OBJECTIVES Upon completion of this cc^cept, the 'Students 
should be able to: . 

1. Point out that the elements carbon, hydrogen, 
' and oxyjgen majce up Amino Acids with an added 
. element, nitrogen. 



m 



2. Tell the- difference in Am.ino Acids by the- 
shape of the molecule. 

3. Designate one end of the Amino Acid as the 
nitrogen group and the other end as the acid 

, ,group of the molecule. 

4. Distinguish between Amino Acids and a complete 
protein. 

5. Identify proteins by a chemical test. 

6. Identify foods rich in proteinv 

7. Determine the role of^protein in the diet. 

8. Describe in their own words the protein 



'^n>^'^> . deficiency disease of Kwashiorkor. 



9. Determine the amount of protein needei^for 
their ideal^ body weight. 

10. Use^theuJsnowledge td">*xplajn how. a vegan must, 
■becareful to include a complete protein in 
their diet. ' ■ ' ' 



BACKGROUND INFORMATION FOR TEACHERS 



* 



Whitney & Hamilton, ^Understanding .Nutrition , Pages 97-151 

(pictures of Kwashiorkor 139, 144, 
Teaching Strategies ' ' 

SUGGE^D' ACTIVITIES FOR STUDENTS 

I. ' Construct Paper Models of Protein Molecules, 

II. ^Does Your Fingernail, Contain- Protein? • 

III. How Much Protein Do I Need? 

TRANSPARENCIES ^ 

I. Amino Acid:, Structural Formula and 
Molecular Shape 

II. Possible Sh£(pes of Amino Acids 
in. The Protein Moletrule of Insulin ' 
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Proteins contain nitrogen and are tte most abundant organic compound in 
living things. Introduce the lesson by placing on the overhead projector 
Transparency I , "Amino Acid: Structural Fprmula and Molecular Shape." 
Point out that the same elements carbon, hydrogen, and oxygen are present 
that make up carbohydrates and fats. However, now they will notice that 
nitrogen is present in all Amino Acids even though there is a different 
ratio of carbon, hydrogen, and oxygen. It will not be necessary to learn 
the posit.ion of each element, as the shapes of these molecules will be 
used to understajid how it takes many diffe^^ent Amino Acids to combine to 
form a complete protein. 

Use Transparen cy II, "Possible Shapes of Amino Acids" to introduce jthe 
concept that there are a number of different Amino Aci'ds. Each has a 
nitrogen group at one end while the other end contains an acid group. 
Attached to the center of eaph molecule is another group of atoms that ' ' 
make each structure different. Now outline the shape of the molecule 
that will b^~Ai^QA-^MhQxi~QOx\^rJxcXS Amino Acids are use d _^ 

to form protein., Stress the importance that certTirTAmino Acids liius'f"'"^ 
combine to form a complete protein. 

Transparency III , "The Protein Molecule of Insulin" is a complete pro- 
tein. Each of the three letters represents another Amino Acid. This 
transparency is' used t6 show the complex protein molecule that' is made 
up of Amino Acids.. Do not have the students memorize the abbreviations 
for each Amino Acid. This is not the important concept of this lesson. 
What is iinportant is for them to see that certain Amino Acids combine in 
a definite pattern to form protein. 

Activity I , "Construct Paper Models of Protein Molecules'", will* help the 
students understand how Amino Acids combine to form proteins. /Emphasize 
that in digestion thjse molecules brreak down Into Amino Acids* Excess 
nitrogen is released in the urine. 

It will be important for the students to do Acivity II , "Does Your Finger- . 
nail Contain Protein", as this will give ".them laboratory experiences testing 
for nitrogen. Have the students bring the items to class ^to be tested. 
Make certain that each student does the fingernail test. This should help 
them remember that the hail is protein as the yellow spot will l-ast several 
weeks. 

By this time the students may be asking themselves, what are the functions 
of proteins? Why does the body neejl protein? Try to leave these questions 
unanswered at the end oT the class period for several days. By doing this, 
it should lead the students to realize the large number of functions played 
by protein in the body. . ^ - ' 

After these questions have been left open for a few days, go over the fol- 
lowing functions with them: . - 

1. .Proteins act as .enzymes. 

2. Proteins help maintain the water balance. 

\s .3. Proteins help maintain the acid-base balance. 
4; Proteins confer resistance to disease. 
, J 5. Some hormones are proteins such as thyroid hormone and insulin. 

5" ^ / 5-3 ■ " - 
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6. Proteins carry nutrients in^to and out of the cells. 

. 7. Protein carriers transport nutrients in the circulatory system. 

8. Proteins carry oxygen. 

.9. Proteins are involved in the clotting of blood. ^ 

10. Proteins help make scar tissue, bones, and teeth. 

U. Proteins are necessary for vision. 

12. Proteins are needed far growth and maintenance. * - 

Chapter 4* in Understanding Nutritiorl. gives the details of these functions 
'of protein. This should leave no doubt ' concerning tfie importance of pro- 
teintein in the diet. It will become apparent when you look at the protein 
deficient diet of the people living in underdeveloped countries. The pro- 
tein deficiency disease is Kwashiorkor (kwash-ee-OR-core) . In the textbook, 
Understanding Nutrition , are pictures of children with Kwashiorkor. . The stu- 
dents need to look at these children. 

fhe word originally meant "the bvtI siri-rH >/hveh ntfects-^ the-4i-ir-st-xhi 1 d wh eiL - 
the second child is born". It is easy to see how this happens. The mother 
has been nursing her first child when she gives birth to a second. She has 
been providing protein in her milk for the first born. Now with a second child 
on the way she must wean the fir'st born. ' After weaning, the first born becomes 
weak, fretful, apathetic, and belly becomes swollen, often the hair looses col- 
'•or; and the child, becomes stunted. No wonder the people thought an evil spirit 
had infected their first born child. 

Another disease that is important is Marasmus (ma-RAZ-mus) a caloric deficiency 
disease. When the diet is deprived of the necessary calories, protein is used 
thus causing a wasting away of the body weight. These two disease often go 
hand in hand. The caloric deficiency, .Marasmus , causes the person to use the 
protein already in the body (the muscles) as energy. Then Kwashiorkdr sets 
in as the body is not getting enough protein. These two- def i ci ency diseases 
are a tremendous problem in world hunger facing us now and in the ruture. 

The students should be wondering how much protein is needed by their body. 
By having them determine an ideal body .weight, it will eliminate the problem 
of embarrassing a student that is overweight. Hopefully this will alsohelp 
. the students realize that their ideal body weight requires just a certain 
amount of nutrients.. Any more that is needed -will be stored in the body. 

The students should be wondering how much protein is required by their body. 
In Activity III, "How Much Protein Do I Need?", the students will determine 
exactly how much protein is necessary for their well being. It is important 
for them .to grasp the meaning of nitrogen equilibrium. By using, the diet or 
a vegetarian as an example, ypu can show how important it is for people to 
maintain the proper nitrogen balance. Examples of extreme protein deficiency 
of Kwashiorkor, will illustrate negative nitrogen balance while a positive 
nitrogen balance will cause excess pounds to be added to" their body. 

Again emphasize that a proper diet needs a wide variety of foods, so that 
all the nutrients will be present. 



o 
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ACTIVITY I Construct Paper Mbdels of Protein htolecules 

Introduction . * ' 

A protein compound contains carbon, hydrogen^ and oxygen just like the carbo- 
hydrates and fats, but it also contains nitrogen. These 4 elements combine 
to form Amino Acids* Nitrogea is at one end of the- molecule and an acid group 
is at the other end. Transparency I shows the Amino Acid molecule. Note that 
the nitrogen group is at one end while the acid group is at the other end* 
Now compare the outline of this molecule. The central part of the molecule is 
different for each Amino Arid. , 




Nitrogen Group 



Amino Acid 

Glycine 



^ H ' H I O I 



V ^ 




Acid Group 




Nitrogen' group 



Acid group 
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Use Transparency II ta illustrate this .difference for each of the Amino Acids. 
, Outline the shape of each molecule as this will be used later; 

J 

It takes many Amino Acids to form one protein molecule. There, are 22 different 
known Amino Acids. Eight or nine of these are essential for growth and repair.. 
This means they cannot be synthesized by the body and must be provided through 
your diet. The other Amino Acids are called non-essential. These can be 
synthesized from carbohydrates and nitrogen in the body or from other non- 
essential Amino Acids through molecular rearrangement. 

Materials You Ml Need * , ' 

Construction Paper (1 color). 
Scissors, 7 or 8 pairs per class 
Paste, glue, or scotch tape 
8 X 11-1/2 paper 

Procedure 

L Cut out a number of Amino Acids with different central parts.' 

The Amino Acid molecules are formed by linking together an acid end with a 
nitrogen end. Each Amino Acid has a different group attached to the center^ 
It takes many different Amino Acids to form one protein molecule. Make 
certain, that one end of the Amino Acid is designated as the nitrogen end 
while at the other end is an acid group* . - 

■ When Amino Acids are joined, a peptide bond is formed. When 2 Amino Acids 
^ combine, you have a dipeptide. 3 Amino Acids form a polypeptide. Some 
polypeptide bonds can be made up of 200 to 300 Amino Acid mole.cules'. To get 
the true picture of hovf a protein molecule is produced in the body, put to- 
gether 8 or 9 different Aminq Acids. These form a chain folded over each 
other, as this happens the molecule becomes tangled. 
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2. Use the paper models to combine at least 8 or 9 Anino. Acids to show how 
protein ar'e formed. - 

A complete protein has all of the 8 or 9 essential Amino Acids. Complete protej/j are 
found in animal meat, soy beans, peanuts, and nuts. Cereals and grains are incomplete 
protein. Even gelatin. which comes from animal bones lacks one of the essential Amino 
Acids. Meat, milk, cheese, and eggs are made up of complete proteins as these contain 
all of the essential Amino Acids. 





A Complete Protein 
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UNIT III, CONCEPT D, ACTIVITY I (continued) % 



3. The teacher should use Transparency III of the insulin nwlecule 
as an example of a complete protein. 

This transparency shows the Amino Acids that make up the insulin mole- 
cule. Each of the three letters is the abbreviation for the different 
Amino Acids, e*g. Glycine is Gly; Aspartic Acid is ASP; Alanime Acid 
is Ala, 

Vegetarians will eat only vegetables. Their essential protein must ^ 
come from plants, but this is a lower quality. There are 2 types 
of vegetarians, A strict vegan eats neither animal flesh or animal 
products. Their diet consists mainly of cereal s^^nuts, and legume 
products. They have to be very careful to include all the essential 
Amino Acids in their diet. The other type are called lacto-ovo-vege- 
tarians. These will eat animal products like milk, eggs, and cheese, 
Lacto means milk and ovo means egg. Both of these are included in 
their diet. 

In recent years, vegans have increased in the United States, Eastern' 
religions have taboos concerning the eating of meat, Anti -establish- . 
ment feelings have also resulted in an increase of the "vegan fad". 
Others have been caught up in merely a new fadi All of this has led 
to vegetarian food stores springing up in the larger cities. 

The vegetarians must become an expert in nutrition in order to have a 
balanced diet. For a strict vegan to receive the necessary protein, 
a vitartiin Bjp supplement must be added to the diet. It is well to 
remember that good nutrition depends upon including a_ wide variety 
of foods in the diet . 

Interpretation 

*How are Amino Acids the same? 

How are Amino Acids different? 

What is the name of the bond that holds the proteins together? 

Why do vegetarians have to be so careful with thei'r^ diet? 

Which' end of an Amino Acid combines with another Amino Acid? 

Further investigation 

What are the names of the 8 or 9 essential Amino Acids that are 
necessary for a complete protein? ^ 

How many grams of protein does your body heed each day? Use a Recommended 
Daily Dietary Allowance, RDA'S, chart. Convert this to. pounds, 
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mXTIVTIY II 'Does your Fingernail Contain -Protein? 

Introduction ^ ' ^ ^ ; • , 

Fingerneils are protein, just as the muscles in your body* Two simple tests for 
protein can be made in the classroom. Try it. on your fingernail and ^se it as a 
\' test color for other. protein. - 

Prorein has nany functions in the body. Usually you think of proteins reeded for 
gro^'.th, maintenance and repair. Proteins form the matrix or frame fc-^ tne minerals 
to lay cown on and crystallize, such as calcium, phosphorus, and flucice. This is 
how ycur teeth, bones, and scar tissue are formed. 

In this activity you will be able to choose the test that is best for ycur situation. 
The two simple tests for protein are the "Nitric Acid" test and "Bi'jret Test". 

Both are colorimetric tests that show a color change. Your fingernai' protein, 
therefore, it can^be used for a test color. Have the students bring *n various foods 
fror the protein group of meat, cheese, milk, nuts, and beans as well as some vege- 
tables. 

Nitric Acid Test 

Materials You'll Need 

Cone. Nitric Acid'(HN03) 
Cone. Ar^nonia water ' 
Paper towels or glass plate 
Various foods from the protein group 

Procedure 

1. Place one drop of Cone* HNO3 on your fingernail.' If protein is present, a yellow 
color wi IT be noticed'. 

2r Neutralize the acid with a drop of .Cone. Ammonia water. The yellow spot should 
turn orange. 





[CAUTION: Use extreme care with the Nitric Acid. Do NOT allow Core. HNO3 
[ to get on your skin or clothing. > 



Riuret Test (Alternate Test) ' " * . . 

Materials You'll Need 

^V'c^^'''''.'^^'^! 1 or Biuret^s Solution 

6 M Sodium, hydroxide (NaOH) J 

Paper towels or^.glass pi Site * - , * 

Various foods from the protein group 

The solutions of .1 M CUSO4 can be made by dissolving 25 grams of CuS:4*5H20 in 1000 
ml of H2O. The 6 M NaOH solution can be made by using 240 ^rams of NaOH dissolved in 
1000 ml of H2O. 

Procedure - • . ' 

1. Place a drop of CUSO4 solution on the*f ingernail . . *' 

2. Add a few drops of NaOH solution. A reddish-violet to violet-blue color, will 
result indicating the presence of protein. ^ , 
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If liquid protein is used such a^. an egg whftje, :coagulate it by heatfrg before 
teeing. ^ ' ■ . ai'^ 



. , UNIT III, CONCEPT D, .ACtlVITY II . (continued) 

Suggested. Data Table 

Using either'one of the above method, you are now ready to test foods for 
protein. Make a data table in your notebook of the results. 



I ten Tested 


+ will indicate presence of Protein 
• will indicate absence of Protein 


Fingernail 




Egg White 




White Chicken Meat 




Baloney 




Hot Dog 


r ; ; ' ' 


Fish 




'Carrot -= 


N . 


.Soy Beans (cooked) 


/ 


' Lettuce 




Dry Peas (cooked) 


- 


Potatoes ^ . 




Rice (.cooked) 


' ' ■ ; — 


Cottage Cheese . ^ 


> 


. Cheese 
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Intjerpretation ' ^ ' . •■ 

Make- a general statement of the foods that contain protein. Your statement should 
, be simple so that it can be remembered for life. 

was there a caution about getting 'Nitric Acid on your skin and clothing, yet ?lt 
ciidn t hurt to put a drop on your fingernail? " ^ ^ 
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ACTIVITY III How Much Protein Do I Need? 



Introduction . 

Hamburger, steak houses, and fried chicken chains have sprung 
up all over the country. Their success i% due to the people 
in the United States being "meat and-.potato eaters". 

Most of the people in this country consume a tremendous amount 
of meat, perhaps more than any other country. Meat is an ex- 
pensive source of protein as grain has to be grown and then fed 
to cattle and chicken. Consequently, it takes mor& energy to 
produce protein^in the form of meat than it does to produce 
vegetable protein. ' • . - 

^How much protein does your body require for growth> maintenance, 
and repair will depend upon your sex.and^age. While you are a 
teenager, your body will need more protein than you will need 
when you 'are in your twenties. In order to determine the amount 
of protein required by your body, multiply a factor of 1 by. your 
ideal body weight in kilograms. Remember your muscles are still 
developing^nd will need extra nitrogen in the form of protein. 
You alsb need protein to maintain all of your body functions. 



When you. are in your twenties, this fa'ctor will change. Males 
will use a factor oro.9 while females O will use 0.8. 



In this activity, you will determine the amount of grams of 
protein your body needs. Then you will determine how much 
. protein you are actually putting into. your body. 

After you compare these figures, you will find out if you have 
a nitrogen equilibrium, a positive nitrogen balance, o^' a 
negative protein balance. 

Materials You'll Need 

"Nutritive 'Value^of Foods", at least 1 per 2 students. 

Procedure * , * * - ' 

1. Decide on an ideal body weight. The weight you would like . 
to maintain all your life. 

2,. This weight is probably in -pounds. It must be converted to 
, kilograms-.. Use the cross cancellation method to convert* 
your weight in pounds' to kilograms. 

* "eal Body Weight x = kg 

' " All you are doing is dividing your Ideal Body Weight in pounds 
by 2.2 pounds. 





3. 



Determine the number of grams of protein you need by multiply' 
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UNIT III, CONCEPT D, ACTIVITY lU .(continued) . ^ \ ' 

ing the' factoF of 1 by your weight in'kilograttts. 

Your weight kilograms x 1 grams of protei 

' Example: Teenager --^63 kg x 1 = 63 grams 

over nineteen;63 kilogram's x 0.9 = 56.7 grams 

' O over nineteen 50 kilograns x 0.8 = 40.0 grams 

#^ 

4. List all the food items containing protein that you have 
consumed in the last 24 hours. This will include milk 
products (cheese, yoghurt, ice cream) , beans, peanut- 
butter, nuts, and. protein enriched bread. 

5. Look in Nutritive Value of Fooa"s'^T6"dete~rmTne'^^)^ 

many grams of protein are in the food that you have eaten. 

6. Do you have a Nitrogen equilibrium? • 

* N in = 'N out 

: Or do you have a positive Nitrogen balance? . 

N in ]> N out - ^ 

Or perhaps you have a negative Nitrogen balance? 

N in ^ N out 

FuHher Investigation 

Determine the amount of protein in a hamburg^ from one of the fast 
food chain stores. Erfch time. you have to "Think Metric"* 

Determine the amount of protein ia Colonel Sanders' 2 piece chicken 
dinner. . . .. 

Why is Kwashiorkor a problem in underdeveloped nations? 
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COiNCEPT E Vitamins are small organic molecules needed in minute amounts to 
sustain life. 

' , OBJECTIVES Upon completion of this concept, the students should be 
able to: 

!• Interpret the vital role of vitamins in nutrition. 

2. Distinguish between water soluble and fat soluble 
vitamins. 

.3, Realize the importance of- the toxic effect of taking 
vitamins unnecessarily, 

4. Use titration to analyze foods for the presence of 
Vitamin - 

5. Recognize vitamin deficiency diseases- 

6. List several foods rich in each vitamin. 

7. Explain why it takes a variety of foods to , get 
all the vitamins needed in nutrition. 

8. Grasp ther meaning of vitamins as coenzyme$. 
BACKGROUND INFORMATION FOR TEACHERS 

Whitney & Hamilton, Understanding Nutrition Pages 317-359; 389- 
419. RDA Chart - inside front cover. 

i Teaching Strategies 

SUGGESTED ACTIVltlES FOR STUDENTS 

I. Analysis. of Fruit and Vitamin C Tablet for 

Vitamin X, The Chemistry of Food Additives, Page 6-8 

C^J. Vitamins: Where* ^'Do I Find Them? 
- - What are the Deficiency Symptoms?" • 



ERIC 



63 



6',. 



mmmsnmeiBS 

By now the students should have^a good understanding of the role 
played by carbohydrates, fats, and proteins in nutrition. These 
are all large molecules, consumed in grea^ quantities, and each 
is vital to life. Vitamins on the other hand are consumed in 
small amounts, relatively little molecules, and also vital to life. 
The role of vitamins is that of a "helper" in digestion and 
absorption of foods. There are 15 different Vitamins each with 
its own special role to play. Vitamins must be handled with care ^ 
as these can be easily broken down. Food processors as well as 
cooks must be aware of the destructibility of vitamins. . 

It is easy to divide vitamins into two groups. The water soluble 
vitamins are B and C and the fat soluble group are-A, D, E, and K. 
The differences can easily be understood in digestion. The water 
soluble vitamins go directly into the blood. The fat soluble, 
vitamins are found in the fats (lipids), such as fish oils and 
plant oils. Once absorbed in the intestinal tract theyj:an not be 
excreted and are stored in the liver and f^tty tissue of" the body. 

Excess water soluble vitamins, B and C, are eliminated through the 
urine. Therefore, toxicity is virtually impossible. On the other 
hand, excess Vitamin A, D, E, and'K are stored in the body and can • 
cause toxicity. 

Activity I , "Analysis of Fruit Juice for Vitamin C", is found in 
The Chemistry of Food Additives, A Consumer Chemistry Learning 
Activity Package , Page 6-8* This gtiljzes the chemical process of • 
titration which is an important analysis technique. If the students 
are not familiar with this process then the teacher should demon- 
strate the proper technique. Once the technique has been mastered 
. by the students, many foods oan' be used. For further investigation, 
heat the orange juice to show that Vitamin C has been destroyed. 
Fortified carbonated drinks can also be used. Let the students 
think of other food items to test. 

In preparing the students for Activity I, it will, b$ interesting to 
associate^sourvy , limeys, end sauerkratJt to Vitamin C. Scurvy is 
the Vitamin C deficiency disease that sailors developed when at sea 
for long periods of tine. The British ships carried limes on ocean 
voyages to prevent. scurvy. British sailors are still called "li^neys". 
Sauerkraut is. made by fermentation of cabbage. It was develpped as 
an inexpensive source of Vitamin C that could be taken on long 
voyages. It still plays an important part -in some people' s. diet 
especially those of German descent. i 

In Activity ll "Where Do I Find Them and What are the Deficiency 
Symptoms?", the students will view the' slides "The Vitamins". -The 
effects of the lack of these vitamins can best be explained-by showing 



the deficiency symptoms and diseases. As you use the slides, point 
out parts of'the narrative information that accompanies the slides 
and allow the stt/dents to make comments. Even though the slides 
seem grotesque, it may help the students remember these deficiency 
diseases associated with each vitamin. 

Hopefully the students v/ill be v/pndering which foods contain vita-; 
mins. Use Table 2 in Nutritive Value of Foods , as a resource for 
this part of Activity H. Table 5 can be us'ed as a general check of 
the foods. Attached is an outline already completed for the con- 
venience of the teacher. Do not let the students see this.. . 

Interest can be generated by ^asking the better students to find out • 
the action of Vitamin B as a coenzyme. A protein molecule is an 
enzyme. This aids in combining and breaking apart molecules. A 
coenzyme i^ a small molecule that can combine with an inactive 
protein to make it an active enzyme. All of the B Vitamins are 
enzyme helpers or coenzymes. Without the coenzymes, enzymes cannot 
function. A simple diagram is helpful in explaining this action. 




Compounds A MndB 9re not 
•ttfcted to the enzym: 



coenzyme 




("Reproduced by permission from Concepts and 
Controversies by Hamilton ^ E.M., and Whitney, E. 
Copyv/rite © 1977 , 1979 by West Publishing 
Company. All rights reserved.) 



With the coinzyme in piece, A en^ 
B ere ettreci^d to tne ective site 
on th% eniyme 



The role of these B Vitamins is that of a coenzyme. This will help 
the students realize the Importance of Vitamin B's in the diet. 

It will not be important for the students to memorize the chemical 
formulae for vitamins. 



ACTIVITY I Analysis of Fruit and Vitamin C Tablet for Vitamin C, pages B-^Sj 
The Chemistry of Food Additives, A Consumer Learning Activ1ty » 
1977 Uni graph ~, 

Introduction ^ • 

The background information's on pages 6 and 6a, The Chemistry of 
Food Additives . It will be necessary to use a 25 mg Vitamin C tablet. 
If a larger table of Vitamin, C is used,' it will necessitate a different 
amount of Potassium iodide and Iodide in the solution. 

The procedure for this experiment is on page 7. Once the technique has 
been perfected, a number of types of brands of orange juice or drinks 
can be tested, \ lodfde 

Ethyl alrnhni, i 

+ Potassium iodide, ' 



Materials You'll Need 



1 bottle - 100 mg, tablets of Vitamin C (Ascorbic Acid) 

1/2 gal. Orange Juice (frozen or fresh) 

1 qt. Orange Drink (with Vitamin-C added) 

1 qt, Tange \, 

1 gram of Potassium iodide (ICI) liter of water 

0,6 gram of iodine crystals per 10 ml ethyl alcohol 

1 gram cornstarch < 

1 titrating buret for each^lab group 

1 titrating stand for each lab group 



Procedure 



Vitamin 
Starch 
HgO, 



Page 7, The Chemistry tff Foods 
Use 1 gram of Potass iujn Iodide (KI) in 1000 cm of water. 
Since each titration t&kes time, it might be better to take a 
average of the titrations for each lab group rather than have 
titrations .repeated so m^ny times. 

Suggested, Data TabiKe 



C 



class 
the 



Foods with Vitamin C 


Vitamin C in Juice (mg) 


Frozen Orange Juice 




Canned Orange Drink- 




Tange » 




Fresh Orange Juice sold 
in glass jars 





Inter^pretation 

What is the chemical name for Vitamin C? 

What, -are some otbier foods rich in Vitamin C? 

• 66 ^y. 



UNIT III, CONCEPT E. ACTIVITY I (continued). 

How much Vitamin C is needed by your body for the Recommended Daily 
.. ^Dietary Allowance, RDA'S? 

What deficiency disease is associated with Vitamin C? 

Further Investigation - . • ' 

What effect c^oes heat have on Vitamin C? Try heating a sample 
before titrating, - . ' , 
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ACTIVITY II Vitamins: Where Do TFind Them? 

What Are the Deficiency Symptoms? 



Introduction . - ' • ' 

Each of the vitamins has a different roll to play in your body. When you tested 
for Vitamin C, you used. certain foods that Vere rich in this vitamin. In th-is 
activity you will watch the slides "The Vitamins". You will see extreme cases of 
Vitamin deficiency diseases. After the slides have been viewed, look up in 
"Nutritive Value of Foods" to find o^t which food§ are rich in theSe vitamins. 
Use the suggested data table to list the faqds rtch in each vitamin ajid the 
deficiency symptoms diseases. In digestTOn of vitaihins, there are two ways 
these are absorbed. The water soluble vitamins go directly into the blood, 
while the fat soluble vitamins must be absorbed along with the fat molecules.. 
Check the last two columns of your data table for water soluble or fat soluble 
vitamins. . * , , ' ' 

Materials and Equipment You'll Need . 

* "Nutritive Value of. Foods", Table 2 

Slides "The Vitamins". Nutrition Education Series, TA YP30A Second Edition, 
Created and Produced by Nutrition Today, Annapolis, Maryland, by 
Cortez F. EnlCe, Jr., M.D. 

Procedure 

r. Copy the data table -in your notebook. 
2. View the slides "The Vitamins". 

'3. Use "Nutritive Value of Foods", Table 2, to find out which foods are'rich 
in the vitamins. ^ 



Vitamin 


N^ime ot 
Vitamin 


Where Do I Find Thenv? 


Symptoms & 
Diseases 


Water 
Soluble' 


Fat 

Soluble 


A 












h 


















V 






C 








( 




D . 
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UNIT III, CONCEPT E» ACTIVITY'' (continued) 
Interpretation 

Can you make a generalization about the groups of foods rich in each .'itamin? 
Why is it important to eat a wide variety of foods for a balanced die'? 
"^What amounts of these vitamins are needed daily? ' 

Further Investigations 

^ Report on various vitamin deficiency diseases. 



7. 



69 



ERIC . 



UNITiIII, CONCEPT E; ACTIVITY II (continyed) 



Teacher's- Data Table 



Nc-^e of Vitamin 


Where Do I Find Thefn? 


Symptors and Diseases 


Vitamin A 

J 


Yellow vegetables and leafy vegetables. 
Also found in fish liver oils, milk, egg ' 
yolk, and^butter. " 


Low resistance' to iiifec- 
tlons. 

Niaht blindness 


Vitamin 
(Tniamin) 


Yeast, seafood, fruits, whole grain, leafy 
vegetables, egg, liver, butter, and milk 


^ Poor grovsth 

Loss of weight 
. Beriberi 


' Vitamin Bo 
(Riboflavin) 


Lean meat, soybeans, milk, fruit, eggs, 
liver, carrots 


Poor growth 
Eye lesions 
Premature aging 


Vitamin 83 
(Niacin) 


Lean meat, green vegetables, whole grains, 
^d liver. 


Skin diseases 
Nervous disorders 
■Poor .growth 


Vitamin C 


Citrus fruits, berries, leafy vegetables, 
and tomatoes 


Scurvy 

*■ ' ' 


Vitamin D 


Fish-ljver oils, egg yaTl^', and fortified . 
milk' ' ' 


,'Soft bones 
Tgeth defects; 
Poof growth. '^^-^ 
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CONCEPT F The role of minerals in the diet. ^ 

OBJECTIVES Upon completion^of this concept, the students should 
be able to: 

1* Distinguish between minerals and vitamins. - 
2. Recognize the importance of calcium in the diet. 
Recognize the importance of iron in the diet. 

4. Analyze tneir b.lood by using a hematocrit test. 

5. Perform simple tests for minerals: Iron ^nd Iodine. 

6. Recover Iodine from seaweed. 

^7. Determine if their diet is mineral rich. 

BACKGROUND FOR TEACHERS , '". 

Whitney & Hamilton, Understanding N'utritioa . Pages 420'-492. 

Teaching Strategies ^ 

* ' ' SUGGESTED ACTIVITIES FORSfUDENTS 

I. Determine Your Hematocnit 

' ' -^11. Testing Foods, for Iron A Mini Experiment 
pp.* 4a-5, The Chemistry of Food Additives . 

. .. III. Hqw Mfnfe-ral Rich is Your Diet? 
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'Iimiediately, make the distinction between minerals and vitamins. 
Do this by going "dver organic compounds and inorganic compounds. 
Organic compounds were once living and contain- the element, carbon, c 
These are the vitatnins.* The minerals are inorganic compounds. 
These were never living and do not contain carbon. There are 17 
minerals that are usually listed as elements although these are 
taken into your body as compounds. 

There" are several interesting" facts about minerals *that are mentioned 
in the resour'ce book, Understanding Nutrition . Go over them with the 
students. These are: . 

Minerals exist as inorganic compounds. 
'Minerals retain their chemical identity . 
Minerals are water soluble. 

Minerals vary in the amounts absorbed and in the routes and 
ease of excretion. 

Minerals require protein carriers. . * . 

Some minerals are toxic in excess. 

Due to the variation in the amount needed in the diet, minerals have 
been divided into the major minerals and trace minerals. 

Major Minerals Trace Minerals 

(daily needs = 1/10 gram) ^ (daily needs = 1/100 gram) 

Calcium ' Iron 

Phosphorus , Zinc 

Potassium Selenium 

Sulfur . / ManganeSjB 

Sodium / : Copper ^ 

' Chlorine ■ ^ ..Iodine 

. . Magnesium Molybdenum 

'^'^ ' / / Cobalt 

, > Chromium ' 

- ' ? . ^ ^ ' ^ Fluorine 

About 1/10 gram of the major minerals, macrpnutrientS elements, are needed 
in the diet each; day. ' This would be about 1% of the body weight. About 
1/100 gram of the trace minerals, micronutrients elements, are needed in 
.the diet each day. This comprises about 1/100 of 1% of the body weight. 

At least tv/o minerals should be discussed. These are the first in each 
group, calcium and iron. About 995^ of the calcium in the body , is found ; 
In the bones and teeth. One percent is found in body fluids. that maintain 
the blood calcium concentration. A constant supply of calcium must be in 
the daily diet. Dairy products are rich in calcium. Use ."Nutritive Valqe 
of Foods" as a resource for the stijdents to make a list of the foods rich ^ 
in calcium. , " * . * 

Iron is found in the red blood cells. A deficiency will cause anemia. tST 
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. UNIT III; CONCEPT F, Teaching Strategies (continued) - . * 

tivity I , "Determine Ypur Hematocrit", should be done by each student. 
Lt is a simple test that can determine the student's ratio of red blood 
cells 'to serum which will, let them know if they have a tendehcy to be 
anemic; Activity II , "Testing Foods for Iron — A Mini-Experiment", 
can be used to test foods thought to be rich in iron. Ask the students 
to bring in raisins and a few slices of bread tp use in testing for iron. 

Kelp is rich in Iodine and is available at health fo,od stores. The' students 
should taste kelp as it may be a food in their future. 

It"might>e well to point out that South Carolina is called the "Iodized 
State". WIS radio/TV in Columbia is reported to have taken its call 
letters from the first letter of each of the words in "Wonderful .Iodized 
State." ^ ' . ^ ' ^ 

Vegetables grown in South Carolina are rich in iodine as trace amounts 
are picked up from the soil whi'^le growing.' A deficiency of iodirfe causes 
the enlargement of the thyroid gland, a goiter. Native South Carolinians 
seldom have this problem because they eat locally grown vegetables with 
a high iodine content. There is^ a -goiter belt around the Great Lakes and ^ 
St. Lawrence Seaway where the people have a tendency to have goiters. 
Research indicated that the soil has a low iodine content. Now people use 
iodized salt in order to have the proper amount in their diet. 

Activity III , "How Mineral Rich Is Your Diet?", will allow the students 
to determine if their diet provides them with enough of the needed 
minerals. Stress that each of the minerals are only needed in small 
amounts. Hov/ever, a deficiency can cause profound effects on the body. 

Ask students that have a vegetable garden to bring in ^foli-age, stems, 
stalks, and roots from a variety of plants so that the class can examine 
these for mineral deficiencies. 



ACTIVITY I Detennine Your Hematocrit 
Introduction 

The hematocrit test can be made by you jn a classroom to determine 
the ratio of red blood 'cells compared tb the serum/ The red blood 
cells carry the oxygen in the prote.in molecule known as henioglobin. 
^ If iron storage is low in the body, then the red b^lood cells are 
reduced thereby causing a shortage of oxygen* 

By comparing the amount of red blood cells vs* the serum, you 
will be able to determine if anemia is present* Usually anemia 
is caused^ an iron deficiency. 

Materials You'll He^ 

' 1 per student - Dispbsable Blood Lancets ' ^ 

1 per student - Capillary tubes length 77 mm 

Capillary tube sealer 
.Isopropyl Alcohol 

Cotton 

Gauze 

Centrifuge (if available) ' ' * 

Procedure 

1. Have the students work in pairs. After the middle finger has 
been wiped with alcohol, have one student pierce the other . 
student's finger. Wipe again with alcohol. The finger should 
then be milked so that the capillary tube is partially filled 
with blood. Again wipe the finger with isopropyl alcohol. 

2. Place each §nd of the capillary tube in the sealer. 

3. thes bJood needs to be separated into. the two components. 
This can be done by several methods, v 

^ ; , ^ r \ - 

a. Stand the capillary tubes upright in a beaker and 
allow them to settle ^overnight rr? a refrigerator, 

b'. Tape the capillary tubes horizontally to the shaft 
inside-of a washing machine and allow them to spin. 
This' serves as a centrifuge. Usually a washing machine 
can be found in the athletic department or in the home 
economics room of your school. 

c. Use a centrifuge found in some, school s^Hence labs. 

4. Once the blood has been separated, you can measure the approxi- 
mate^roportion of red blood cells' to serum. Place your capil- 
lary inAe aloag side the metric rule^*. Determine the length' . 

'Of the red cells in millimeters. Next determine the length of 
the total amount of serum, and red blood c^lls in your capillary 
tube. 



UNIT III, CONCEPT F,, ACTIV-ITY I (continued) 



5. To determine the percentage of red cells in your blood, divide 
the length of the red cells by the total amount of- blood in 
the capillary tube. Multiply by 100%. 

♦ 

c rs^. ca^^^ - Length of Red Cells in capillary tube .r.^.^ 
" Ked Lens - jQ^g^ ^ex\qt\\ of red cells and serum ^ ^^^^ 

- Ik » 

6. Males should have between '40^- and 50% red bloocj^ cells^ Females 
should have between 36.% and 40% red blood cells. These figures 
are only appf^oximate . • 

Interpretation 

The results of this activity will only be a ball park figure. This 
is a quick v/ay to determine the red blood cells in your blood and 
not intended to be an accurate method. Students that are low in red 
blood cells should have the doctor make a diagnosis. Women need 
more iron than men. This is due to the loss of blood during 
menstruation. 

1. What foods are rich in iron? Use "Nutritive Value of Foods" 
to make a list of these foods. 

" 2, How much iron is needed for the Minimum Daily Allowance 
(MDA)? Compare this amount for men. and women. 

Further Investigation 



Determine, the roTe of hemoglobin in the blood. 



ACTIVITY II Testing Foods for Iron — A Mini Experiment, Page 4a-5, 
The Chemistry of Food Additives, A Consumer Chernistry 
Learning Activity , 1977 Unigraph, ' 

Introduction' ' , 

The background infonnation is on page 4a and 5 of The Chemistry of 
Food Additives . Foods rich in iron should be tested. This will 
Include organ meats such as liver, and foliage plants like collard 
greens, mustard, tender greens, cabbage, cauliflower, broccoli, and 
brussel sprouts. Enriched bread can also be tested. Bring a number 
of foods thought to be rich in iron fr^m home to test. This is a 
good way to see for yourself if there is iron present in'your diet. 

Anemia is often caused by an iron deficiency. But it can a)so be 
caused by the 'lack of one of the B vitamins called Folacin. ' This 
word is derived from the word foliage. 

Materials You'll Need 

1 dropper bottle concentrated Nitric Acid, HNO3 per lab group 

0.1 M' Potassium thiocynate, KSCN, (dissolve 9.7 gram KSCN in 100 ml water) 

Raisins 

Prunes 

Cornflakes 

Crucible 

Enriched white bread 

Wheat or Rye bread 

Vitamin B - Thiamine and Niacin 

Vitamin Bj and Vitamin B3 pill (Thiamine and Niacin) 

Procedure , . . 

Page 5 of The Chemistry of Food Additives . 

Follow the CAUTION and allow the crucible to cool before adding the 
Nitric Acid. 



Suggested Data Table 



Foods Rich in Iron 


Indicate color 


Positive- test 
for., jTon 


' Witamin Pill (Bi or B3> 






Raisins 






Prunes 






Cornflakes 








Enriched Bread ' 








White 


• 






Wheat 








Rye 
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Interpretation ^ 



What are the general Classes of foods that are rich in iron? 
What is anemia? . . 



ACTIVITY III How Mineral Rich. Is Your Diet? 



Introduction 

Your body needs minerals in definite amounts daily. You must eat , . , 
the right kind of food found rich in these minerals. No matter 
if -you have eaten plants or animals both have gotten the minerals 
from the soil- These minerals are put into the soil when the 
gardner^'or fanner uses fertilizer. 

Fertilizer is bought at the store by numbers, e.g., 5-10-15. Each 
number represents an element. These are as follows: 

Chemical Symbol 

5 represents the ratio of Nitrogen ' N 
10 represents the ratio of Phosphorus P 
yi5 represents the ratio of Potassium K 

Often fertilizer is referred to as "N-P-K" as the chemical symbols 
are used, Nitrogen-Phosphorus-Potassium. 

Many plants and animals are rich in these elements which ultimately 
end up in your\ body. Each with a different role to play. Nitrogen 
as you learned in an earlier unit is found in protein. Phosphorus 
and potassium are minerals also needed by your body. Phosphorus is 
necessary in the release of energy from food. Potassium regulates 
the proper amount of fluids in your body. 

In this activity you will investi-gate the food 'sources of phosphorus 
and potassium along with several other minerals, namely calcium and 
iron. You will also investigate foliage, stems, stalks, and roots 
for mineral deficiencies. Calcium is necessary for bone^and teeth 
formation and to maintain the proper amount of blood calcium neces- 
sary for the prevention of anemia. 

Some of the general characteristic symptoms indicating mineral de- 
. ficiencies are listed^beloj/: 

Plants stunted, leaves pale green: NITROGEN. 

Plants stunted, leaves dark green or tinted with purple: PHOSPHORUS. 
Plants stunted, leaves bluish or dark green, margins and areas between 

veins scorched or brown: POTASSIUM. 
Older leaves chl orotic between the veins: MAGNESIUM. 
Leaf margins rolled upward: CALCIUM. 

Chlorotic mottling or striping (especially on calcareous soils)^ 
IRON. 

Chlorotic mottling and small discolored spots or lesions: MANGANESE. 
Root crops with decaved crown, distorted leaves, and hollow or deca^^ed 
' ■ root: BORON. . ' ' , 



"unit I-II, CONCEPT F, ACTIVITY III ^continued) • ■ 

Materials You'll Need 

Nutritive Value of Foods • . f . 
Procedure ' \ 

1. Copy the suggested data table iw your notebook. • • 

2. Have the students pick out the foods rich in calcium, phosphorus, 
iron, and potassium from Nutritive Value of Foods . Use the sug- 
gested data table or one of your own design to list the foods 
rich in these minerals., 

3. Diagnose foliage, stems,, stalks, and roots for various mineral 
deficiencies. ' * . 

Suggested Data Table * 



Edible Parts of Foods 


Calcium 


' Phosphorus 


Iron 


Potassium 


• 
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Interpretation ^ • • " . 

If the foliage indicates a mineral deficiency, will the vegetables from 
this plant have sufficient mineral content for your. nutrition?' 

Generally, which group of foods are rich in these minerals? 

Remember! In order to have a balanced diet, is it nece ssary to eat a 
w;ide variety of food ? ' 

Further Investigation / * ' • ,■ 

How much of each of these minerals do you need in the Recommended Daily 
Allowance, RDA? ■ . , „ 

78 , . 



UHtT III m fOOPS PfffBRBm 

CONCEPT G The Role of Additives in Nutrition 



OBJECTIVES Upon completion of this concept, the students 

should ^e able to: t ' 

1. Recognize some of the commonly used addi'zi.es. 

2. Evaluate the use of such additives in the^~odern 
methods of food production, processing, =nt distri- 
bution. 

3. Review the Food and Drug Administration 'Responsi- 
bility on controls. ' ^ 

4. Show how the regulations affect them personally. 

5. Analyze labels for food additmsifiiYduse* 

6. Make analytical tests for food additives. 
BACKGROUND INFORMATION FOR TEACHERS 

Whitney & Hamilton, Understanding Nutrition , Pages 438-447. 

More Than You Ever Thought You Would Know AboutjFood 
Additives , Part I, Part II, and Part \\\,'VS.t\ 

Teaching Strategies 

SUGGESTED ACTIVITIES FOR STUDENTS ' 

I. What'^s On the Label, LAP V , ^* 

II.' Food Additives, ' ^ 

III. Calcium propionate in- Bread, LAP ^ 

IV. Is Red Dye in Befat? Juice? , ^/'^ 

V. Synthetic Food Flavors May fiftJLft Your Daily 
Diet!- \ ' . ^ 
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Segin this lesson by having the students read the labels on all ' 
the foodstuff they eat. When reading the labels^ encourage them ^ 
to identify the food additives. Ask the students to bring. in as 
many labels as possible. Make a bulletin board of these labels 
•jntil you are ready to do Activity -I , ''What*s On The > Label?". Once 
the labels have been used, place them back on the bulletin board. 

Most food produced commercially contains a'dditives Of some kind. 
Tne definition of food additives is very broad. It is a sub- 
stance that is added to the basic foodstuff to improve des'irable ' 
characteristics* This takes place in production, processing, 
storage, or packaging. All have a purpose which are classified 
qs follov/s: 

Making food more appealing ^ , ' ' 

Colors create attractive appearance ^ 

Flavors improve taste 

Flavor enhancers^ -- magnify the taste ^ 

Sweeteners -'- improve taste 

EmulsifiersV"— help liquids mix 

Stabiliser/-- produce- a uniform texture . ' 

Thickeners — give the desired consistency 

pH Control Agents controls, acidity 

Leaveniog Agents create a light texture 

Bleaching Agents.-- whiten food 

Anti-Caking Agents -- keep'f^ds free flowing 

Humectants retain the pw^r moisture 

Preservatives contjrol bacteri^ 

For more information on additives the Consumer published by the 
U. S. Department of HeaHh, Education, aNd Welfare^as three leaf- 
let5 called^ More Than You Ever Thought Yo\j Would^ow Abbut Food 
Additives , Part I, Part 11, and Part III .Yrhe purposes of food 
additives are explained in details in VartNlI. This could be used 
as resource material for students that haveVn interest in this area* 



a. 
« 

b. 
c. 
d. 



Remind the studeHts* that a large part of the world is kept from 
starving by uSing' the proper preservatives in food processing.^ 
After the ,studei}.ts have been reading labels for a* while, they 
will soon. realize that controls need to be made, legislative 
action had'to be taken in order to protect the consumer. It 
m-ight be well for the students tqv^llljrn about how food is con- 
trolled by label legis-lation. v% 

The agency that has this respons.lb^il^y is the Food and Drug. 
Administration. The United States government was brought intt) 
the picture by, the Food^ Drug, and Cosmetic Act of 1938 where 
labels were required on all packaged food. The foll>owing in- 
formation must appear on all food labels. 

' 1. The common ^ame of the product. 

2. The. name and address of the manufacturer, packer,, or 
distributor. ^ ' . 

3. The net contents in terms of weight, measure, or 
count. 

~ . , \ I 

4. The ingredients listed in order of descending 

- predominance. * ' r ' 

Another act in 1958, Food Additives Amendment to the Food, Drug, . 
and Cosmetic Act made it mandatory that food additiN^es be listed 
on the label. Thrs amendment also required food processors wish- 
ing, to add a^substance to„submit*a petition to the FDA with in- 
formation on the chemistry, use, function, and safety of the . 
additive. As. a result of this] there is a list of food additives 
Renown as GRAS, Generally Recognized As Safe. ;t takes years of 
proper investigations for new additives to be listed as GRAS.. 

The Delaney Clause to the 1958 Amendment/states that "no additive 
shall be deemed safe Mf it is found to induce cancer when ingested 
by man or animal". Cyclamates were banned ip 1969 as a result of 
tests performed on animals. Thg. amount of dail^ intake >/as r\ot . 
made -clear, in the Delaney Claule. Therefore, extremely liang^ 
~am6ujTts~w^"'gi"V^ animals. The quantity given to .f^hese 

•animals would have amounted to a human 'consuming each day* 138 - 12 
ounce bottj^'s of. soft drinks containing cyclamates. ^. This amount 
would |?e an unreasonable numbeCof soft. drinks for any 'human to 
Goms.ume^ Perhaps changes should be made in the law. This carKbe 
discussed by jthe studeiits. ^' 

Hopefully the students are wondering j^ist what food additives are 
being ingested by.them.. For Activity I , "What's On The Label?\ 
the- stlidentjs will'need the labels from Wheatie^, Cheerios,' Total , 
and Sugar Frosted Flakes,, alonjg with several' other items. Make 



certain the. students understand the term Recoinnended Daily Allow- ; 
ance, RCA. This term was designed for use on* labels in expressing 
the nutrient contents of foods. Table. H in Nutritive Value>of 
-cods lists. the RDA for .males elnd females of varying ages and heights 
Tne labels also gi ve>.the percentage of the Recommended Daily Allow- 
3nce,.RCA. This makes the figures on the label more understandable. 
It is difficult for people to remember just hpw much of each nutrient 
is needed daily. However, a percent of the cia-lly amount CMgibe 
easily .understood. . ^ * 

Many labels were not printed in large enough letters to be read. 
As a resjlt, Congress passed the 1966 Fair Packaging and Labeling 
Act. Labels had to be in conspicuous places and in large letters 
that could be, easily read. 

ror Activity II , 'Tood Additives", the students wilVuse the same 
labels tney collected for Attivity I to find the food aflditives. 
The leafle-t More Than You Ever Thought You Would Know About Food 
Additives , Part I list most of the food additives; It can' be 
jsec to' look up the purpose for each. one. . - 

Activity III, "Calcium Propionate in Bread/Mini-Experiment", . 
^a.ge 11a and 12 in LAP will be an interesting lab for the students 
ZQ do as this is a common preservative found in bread. 

Activity IV, "Is Red Dye in Beet Juice?" ^ is an activity using 
chromotograpliy. Measurements do nqt need to be made, as obser- 
vations of the different color's will be more interesting. 

Again point out that it will be important to eat a wide variety of 
foods so that large quantities of particular additives will not 
be ingested. . , ' 



ACTIVITY I -. -What' S-Olf-Tne^Xabel ? TheDliemI strV of Food . A ■Cnnc;i]nipr 
Learning Activityj 1977 Um'graph. * . \ 



Introduction , ■ " 

Before you buy something, don't you, want toT^now what U in it? 
New items of food^ are often bqught because at advertisement. Now 
that you have' gained added information about nutrition, you will 
want to read the labels to know just exactly what! you are putting 
into your body. Taste should not be. your only concern. You 
need to know how to .interpret this information- and' look out for 
"false labeling. ^ 

Remember according to the Food and Drug Administration the in- 
gredients must be listed in the order ot descending predominance! 
The first item listed is the one that is found in the larges't > 
quantity. 

Another column lists .the ingredients in U.S. Recommended Daily. 
Allowance, RDA, Since most consumers 

could not remember. the amount of each nutrieil't needed by the 
body, the labeling is in percent of the RDA. One percent .is 
used for all ages and^ groups of people. Therefore the RDA for 
males is used as this is the highest value for each nutrient. 

MaBrials You'll Need 

Labels from breads .milk, and cereal brought in by the s-tudents. • 
Each student needs 3 labels from foodstuff./ 

Proced ure ' 

I' «■ 

* * 

Page 3a, 4, 5, 6, and 7 of The Chemistry of Food . 
Suggested Data' Table 

Page 5 of The Chemistry of Food. 
Interpretation 

Page 6 of The Chemistry of Food . 



,0 
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A6TIVITY II Food Additives ' . ^ / 

I ntroduction • . , , . , ^ , 

One of the best ways to become aware of the food additives is for yoii tc'^keep 
a list of those you ingest into your body. daily. 

Federal rules and regulations require that the additives be written .O" zhe label 
pf everythiTig you eat. It is. up to you to keep up with these additives and to 
become informed concerning the effects. 

KaUrials You HI Need . ' \ , 

More Than You Ev.er Thought You Would Know^ About Food Additives Part I > Part II , 
and Part fTT U.S. Department of Health, Education>and Welfare, FDA Consumer, . 
U.S. Government Printing ^^fice: 1979- 281-272/39. • . . 

Procedure 

' 1. Copy the data'table suggested below. : , ^' 

2. Use the same labels that were used, in Activity I ^to look for food additives. 

3. List on the^data table the additives you .find on the labels. 
•4/ Write the purpose in the appropriate column. • . ' . 

SBqqeste'd Data ^le * \. ' 



Food Item 


Additive 


Purpose of Additive 


a 

m 






V 


i 










> 







Inter-ppetatio.o . 

■ each food item have an additive? 

Did more than one additive appear on the label? 

farther Investigation 

Find out how the Delaney Clause affects the food additives 

How did our forefathers preserve ham and beef?i 

Did they use additives? v 
O . • 84 
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ACTIVITY III Calcium Propionate in Bread, LAP, Page 11a, 12, 13, and 14. ■ 
i The Chemistry of 'Food Additives , a Consumer Chemistry Learning 

Activity,, 1977 Unigraph. 

Introduction . ' /; . ^ 

Before so many food items ,were preserved* by food addi/ives, our 
'forefathers had many ways to keep food from spoiling. Table * 
salt has been one of the traditional ways to preserve ham in 
the south. Many of the plantations had a smoke house that was 
used to coat the ham with^ smoke from oak or hickory before it 
was placed in the salt room. Vinegar, acetic acid, was used 

♦ to preserve e-ucumbers so th^t pickles could be ea^en all year 
around. Grapes and plums were dried and afterwards were called 
raisins and prunes so that these could be preserved. The 
westerners dried meat and called it beef jerkey so they could 
eat meat when their prey was scarce. Today, food is preserved 
and sent all over the world. Many countries are kept from 

^ starving by the preservatives in footstuff. 

Many kinds of bread are available in your local grocery store.- 
The shelf life must be at least 3 or 4 days. You take it home 
and ft usually lasts several more days. Food preservatives are 
used to keep ft from molding. In this activity you will test 
for Calcium propionate one of the bread preservatives. 

Materials You'll Need 

5 ml of 6 M Sulfuric Acid, H2SO4. (To 100 ml H2O add 50 ml cone. H2SO4) - 

5 ml Ethyl alcohol ^ - - 

Several slices of bread with Calcium propionate added 

Several slices of bread without preservatives. 

Procedure 

Page 12 of The Chemistry of Food Additives . 

As a safety precaution, be sure to use a water bath when heating 
the tesjt tube^ ifi a^lcohol and Sulfuric Acid. 

Interpretation ' , 

'Is Calcium propion^ the only preserval^^^used in bread? 

What are some preservatives that have bad effects if taken in . ^ 

' large quantities? ' ; , - 

What does the acronym GRAS mean? 
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ACTIVITY IV Is Red Dye in. Beet Juice?" 



I 



Introduction 



NIaybe you are guilty of adding food additives especially when 
you ice a cake! 

' r 

Have you ever used food coloring? - 
' HaiVe you made a red velvet cake for Valentine's Day? 



Have you added food coloring to your cookies? 



Every time you look at the labels, see if food color has been 
, added, in this activity you will separate the dyes in food 
color by the technique of chromatography. Then you will follow 
the same procedure to see if beets have food coloring added. Whattman 

Paper^ 

Materials You'll Need 



Food colors (red, yellow, green, blue) 
Whattman paper (filter paper) 
Isopropyl alcohoT (rubbing alcohoT) 
6 to 8 test tubes or one large beaker 
Test tube rack 
Pipette or toothpicks 
Rul er 

Graduated cylinder 
Scissors 



Test 



holder 



Procedure 



Food dye 



Isopropyl 
Alcohol 




e 



Mixtures of colors can be separated by using the chromatography 
process. If a drop of dye is placed on Whattman paper and alcohol 
is allowed to be absorbed by the paper, as the alcohol goes^through 
the spot of dye it will separate the colors. Your observations will 
indicate different colors in each of the dyes. . 



1, Cut ;the Whattman paper into strips about 1 
to 18 cm. long. 



2 cm wide and 15 



2. Usje a pipette or toothpicks to place a drop of the food coloring 3 cm 
from the bottom of the paper. 

^3. Pour 5 ml of alcohol in the test tube. 

4. Carefully place the strip of paper in the test tube/ Observe. 
Gradually the alcohol will be absorbed by the paper; As it goes 
through the spot and mjgrates up the paper, the food coloring 
will separate into the different dyeS. - Record the colors that 
make up the dye on the data table. 

5, Repeat the same procedure for other items that contain color ' 
additives. However,, you will have to place several drops of the, 
food on the strips of paper and -allow to dry before putting it 

Into the alcohol.^ ^ . ' 
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UNIT III; eONCEPT 6, . ACTIVITr IV ^continued) 
Suggested Data Table ' - ' . ' ' . 



Food Coloring 


Results — List the'colors 


Red 




Yp n nw 


/ 


Green 




Blue 




Foods Tested 


., \ 

r-T : 


Tange 


y : : — 


Blueberry Pie Mix 




Mustard 




Coca Cola 




Beet Juice 





Interpretation 

Why do food processors add dye to food? 

What other food items have food color added? 

What do you think happens to the food dye as^ it goes through your' 
digestive track?* 

Does ^dog and cat food have coloring added? 
* How about bubble gum?' 
Further Investigation ' " , • 

• What is Red Dye #2? How is it restricted from use? 




ACTIVITV V Syn-hetic F«ood Flavors May Be In Your Daily Diet! 
Introductio n / 

Of the taste and smell, foods are improved by the addition of 
artificial flavors. These additives are called flavor enhancers. 
. , There are many natural, flavors but synthetic enTiancers are cheaper 
than the real McCoy. Consequently, these are frequently used. 
You can usually read the label to determine if %\\e flavor is the 
real thing. "Strawberry Yoghurt" would indicate that natural 
strawberries were used for flavors. If "Strawberry Flavored 
Yoghurt" is written on the label, then artificial -flavors were 
used to provide the strawberry flavor. 

Artificial flavors are made by analyzing the chemicals present in * 
the "real McCoy". In this activity you will make one of the 
artificial- flavors, wintergreen. This is done by combining an 
organic acid with an alcohol and forming a compound called an 

* ester. This is called esterificatfon. Banana, apple and pine- 
apple flavors can be synthesized by this same type of reaction 
^long with many other artificial flavors. 

^ Materials Ydu^ll Need 

1 ml Methanol per lab group 
1 gram of Saliqylic Acid per lab grbup 
3 drops of concentrated Sulfuric Acid ' ' 
Evaporating dish of a beaker 

Proce dure ' 

' — p 

1. Weigh about 1 grani of Salicylic Aqid and put it in 
evaporating dish. | 

'2. Add 1 ml of Methanol. ' ^ 

3. Add 3 drops of concentrated Sulfuric Acid. ^ 

4. Warm gently. 

• 5. Waft the vapors. 
Interpretation of Results 

Is this a familiar odor? If so, what food item do you associate' 
with this •smell? - ' 



) 
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further Investigation 

• Try 10 m^ of Acetic Acid with 5 ml of Amyl alcohol. ' 

Banana flavoring can be made by combining Acetic Acid and Amyl 
Alcohol. \ 

Try synthesizing banana flavoring by combining lo/ml of Acetic 
with 5 ml of Anyl Alcohol ' » ' 

Apple flavoring -can be syntf^sized by combining 1 ml of Acetic 
Acid with 3 ml of Ethyl AlconoL . 
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CONCEPT H The* Role of Water in Nutrition 



OBJECTIVES Upon comoTetion of this concept, the students should be 
' able to: 

1. ' Realize that the body is approximately 55 - 60% water ^ 

by weight. 

2. Perform a simple test to show that foods contain water. 

3. Demonstrate the effect of water in promoting, a chemical 
reaction. ^ 

4. Perform a chemical ^.reaction that combines oxygen and 
. ^ • hydrogen to form water. 

5. Recognize. the importance of water in the maintenance of. 
their health. 

BACKGROUND INFORMATION FOR TEACHERS 

V ^ ■ ' . 

Vihitney & Hamilton, Understanding Nutrition ^ Pages 495-514* 
" '*^ '7e"&"cMhg^ Strategies . 
. . ; SUGGESTED ACTIVITIES FOR STUDENTS 



I. Water as a Medium to Promote Chemical Reaction 

II. Reactivity of Alka-Seltzer in Alcohol- Cojnpared with 
Pure Water. ^ 

III. of Water in Food 

IV. Rapid Synthesis of Water 
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Stress the unique properties of water. . Start out with the rhythmical 
verse in Activity I . 

Go ever the properties of water carefully with the students. One of 
the niost fascinating characteristics of water is that it expands as 
it freezes. This property allows ice to float. Consequently, the 
pcnc is covered with a layer of ice protecting the water beneath frorr 
the coldness. Thus life goes on in the pond all winter long. Have 
the students predict what would happen if ice formed on the bottom 
of the pond^instead of on top. What would happen to all the micro- 
organisms that feeld the f.ish? Whece wquld the fish go? 

Water is the universal solvent. It brings to each^cell in the body 
the necessary ingredients and carries away the products that are not 
necessary for life. * * - ' 

Show t;he students the diagram of-the chemical composition of the 
huTia^) body on pagie 3 of Understanding Nutrition . Wat§r constitutes 
55 to 60;^ of the body wei ght. This diagram shows the relative pro-: 
portion 6f water, proteins, carbohydrates, fats, and minerals. 

Acti vi-ty .1 , "Water As A Medium To Promote Chemical Reaction", can 
be cone by the students to illustrate how only a slight reaction 
takes place when you shake the beaker vigorousjiy. However, when 
v/a'ter is added the reaction occurs immediately.* 

Another concrete example that illustrates the effects of water in 
.a chemical reaction is Activity II , "Reactivity of Alka-Seltzer in 
Alcohol Compared with Pure Water". Half* an Alka-Seltzer will be 
dropped in water as the other half of the tablet is- dropped into 
alcohol. The comparison of. these reactions can be made. Again you 
will be giving the students concrete experiences of water promoting 
/a chemical reaction. _ ^ , 

Activity III , "% ofi Water in Food",. is a si?nple test that can be used 
to Snow that foods contain water. A drying oven wi|l be needed. If ' 
one ,is not available, the Home Economics Department may allow your 
stucents to use their ovens to dry food samples.* This activity is ' 
\4ery useful as a math refresher.' Percent of water is determined for 
each of the samples. * ^ 

The chemical reaction that occurs as water is made by combining 
hydrogen and oxygen is an excellent demonstration to illustrate the 
transfer of energy. Jn Activity IV , "Rapid Synthesis of Water"^ the 
students will very dramatically hear the energy released when oxygen 
and hj^drogen are combined to form water. 

i 

You may choose to use the terms hydrolysis and condensation as it 
applies to the breakdown of a compound and building up, condensation, 
of molecules. By these two processes carbohydrates are put together 



' and talcen apart, ; ^ ' ' 

Vhen a- disaccharide is foVmed from two monosaccharides a chertiicai 
^reaction takes place. Where water is formed. This reaction is 
called condensation. ' 



CONDENSATION 




Maltose 



2 Monosa'ccharides f6rm a disapcharide. Water is fohned in con- 
densation. 



+ Water 



As disaccharides- are broken apart in digestion to form two mono- 
saccharides, water is absorbed. This reaction is Cialled a hydrolysis^' 
reaction 




Maltose 



-J- / Glu 



cose 



2 Glucose Molecules 



Water is needed .for hydrolysis. As carbohydrates are digested into 
simpler compounds such as glucose, water is needed for this chemical 
process. - .. 

Wate^ is extremely important to all living things including the human 
body. Without water we wbuld perish,, We must have it m making 

and break'ing apart chemical bonds for growth and maintenance. 



-9J 



9r 



1» ' 

ACTIVITY I 'Water As a Medium to Promote Chemical Reaction . . 

Introduction , * ' ' ^ * 

^ Water is UNIQUE! ^ 

It freezes at 0^^ Celsius, but ' . - ' 

it has its greatest d.ensity at 4° Celsius. 
" Therefore, ice floats on water ' ^ 

Water has unusually high melting and boiling points, ' • 

cpmpared with the molecular weight of otheY substances. 
^ Water will dissolve more substances than any other liquid, 
sometimes called the universal solvent. 
Withoutit, we would perishi/ 

Pure water is transparent, odorless, tasteless, and almost 
colbrless, liquid at room temperature. If water has no odor, 
it is due to dissolved minerals. If water is in large 
quantities, it has a blue-green ''color. Water is universal, 
therefore scientists use it as a standard' for: 

A. Establishing a Temperature Scale and graduatfng' Celsius ther- 
mometers. ' . . 

Freezing of H2O = QO Celsius (also called melting point) 

Boiling of HgO = 100° Celsius 

The distance between these two points is divided \nto 100 units 
called degrees. 



B. Measuring Heat in the metric system. 

The calorie that you have been using to measure energy units 
in food#»is determined by the amount of heat needed to raise 1 
gram of y/ater 1° Celsius, 

C. Define the relationship betwegrrt volume and mass in the metric 
' ^ system . , ^ 




Due to tha;.unTqufi proBferties of water, it hgs its greatest 
density at 40'Ce\sW. It is at this temperature that: 

'1 milliliter of HoO = 1 gram 

or 1000 milliliter of H2O =,1000 grams . . > • 

or 1 liter of HoO = 1 kilogram " * : " . 

.-^ Medical terminology uses V cubic! centtrfete>* (Icc) in place of 1 ir^ /-^ 
, ^ millimeter. . ^ * ) ' 



' 1 cc ^ = l'=ml 
or 1000 cc ' 1000 milliliters 
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p. ^ Determining specific gravity of solids and liquids . 

Iron is 7.6 heavier than water, therefore, irdn has a 
specific gravity of 7.6. 

' /" . • 

Mercury is 13.6 times heavier than water.. Mercury has 

a specific gravity of 13.6. * 

* What does .it ipean when gasoline has a specific gravity • 
of 0*9? Which is' lighter, water or gasoline? When 
mixed, which, floats on top? 

Water is very stable. It will not decompose. It. takes a large 
amount of energy to decompose and' a large amount of energy is 
release(J w,hfen oxygen and hydrogen combine^*' 

Water is used to promote chemical reactions. Water is needed 
in the proces^s of digestion. As the nutrients break down during 
diqestions, water is needed for this reaction* 

You will see in this activity that water is 
necessary to promote this chemical reaction. 

J* 

Materials' YouMl Nefed 

3' grams Potassium iodide,. Kl' 
3 grams Lead nitrate, Pb (N03)2 
Beaker ' . 
50 milliliters of H2O 

Procedure 

1. Take 3 grams bf Potassium iodide, KI, and combine with 3 
grams of Lea.d nitrate,' Pb(N02)2- ... 

2. ' Mix the solid vigorously. Note a faint yellow tinge in- 

dicating a slight reaction. • ' . 

'3. Add approximately 50 ml of water to the mixture.' 

4. 'Mote immediate color change indicating Ihe presence of a 
chemical reaction (has a neW substance been formed?)^ 

Interpretations ' > ■ ■ 

Can you think of other reactions that occur when water is added? 

Why is water used by eartblings as a universal standard? 

Which property of water causes the block in. your car to crack 
when the t^rfiperature drops below freezing? ! 

Is water necessary for digestion? . ■ ' 

Further Investigation ' ' . 

jhy does' water promote a chemical' -reaction? Look this up in^a chemistry 




textbook. 
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ACTIVJTY II - Reactivity .of Alka-Seltzer* in Alcohol Compared with 
— : ' — , Pare Wat?r ' , 



Introduction ' ' 

Water iS' necessary for chemfcaV reactions to occur. This can^'be 
understood when you compare the reaction of an Aika-Seltzer tablet 
that is dropped in water tfa one that is dropped in alcohol. 

♦ « 
Mat erials You'll Need - ' 

/l AlkarSeltzer tablet ; , 

50 milliliters ethyl alcohol (ethanol) 
, 50 milliliters water . ^ • * 

' 2 beakers ' 

Procedure * , . 

L Break the Alka-Sel tzer tablet in half. 

2. Difop half an Alka-Sel tzer tablet into two equal volumes 
of liquids: ethanol ^and pure water. / 

3. Compare the reaction in the two containers. 
Interpretations 

Where was the action? 
What promoted the .neaction^ 
What gas is given off? 




ACTIVITY III % of Water in Food 



Introduction 



The human body is ^(almost equal to) -60% water. Just about 
everything we eat contains water but in different amounts* 
Lettuce is almost all water, beef is- more than half water, 
carbohydrate in the form of corn is about 3/4 water. In> this 
activity you will try several different samples of hamburger 
to determine the % of water. 



Materials You'll Need 

l\% 'least 2 samples of hamburger, 5 grams of each 
Drying oven • > 

Balance pan 
Beakers 
Procedure 



^ Hamburger 
Beaker 




BaUnot 



L Weight two 5 gram samples of hamburger (use samples from two 
different sources). 

Put the samples in a drying oven overnight (or use the oven in 
* the Home Economics Department; set the oven on the lov/est setting). 
• # 

3. Cool and reweigh'. . - , ' 

•( • 

4. Reheat, cool and reweigh until the weight of the containers and 
samples are constant*. 

5. Calculate the weight >oss and the % of watep in the original 
'samples. - , . j . , 

Suggested Data Table * 



Mass of empty container 
Mass* of container and sample before heating 
Mass of sample 



Mass of container a;id sample after heating 



Mass of sample after heating 
Mass of water (the mass loss) 
% of v^aiter in sample 




Sample #t 


Sample #2 




\ 








-r^ * 
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UNIT III, CONCEPT H, ACTIVITY III (continued) 

Plug your figures into this formula 
/ 

' of Water = g^^^!^ x 100% 

^ ^ . Mass of Sample 

Interpretation 

Compare the amount of water in the two s&mples. 
' What accounts for ttie difference? 
Explain the term, dehydrate. 

When plums and gf'apes are dehydrated, what are they called? 
Further Investigations 

Try other foods such as fruits or vegetables. 
What is the process of freeze dried?^ . • 

Find out some of the foods that backpackers use. 
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ACTIVITY IV Rapid Synthesis of Water 
Introduction 

In the synthesis of water, a large amount of energy is.xeleased. 
Using a v/ord equation 




Hydrogen + Oxygen — ^ Water 

The hydrogen and oXygen combine in the volume, ratio of 2 to 1. 
Two volunes of hydrogen to one volurjie of oxygen, as in the 
fonrula HgO. - ^ 

In this activity oxygen will be generated into a plastic bag. 
The ratio of vol'umes will be 2 hydrogen and 1 oxygen. Jhe 
gases in the bag will then be forced to bubble into a solutijpn 
of liquid soap. As this is done^, the soap bubbles are scooped 
up by your hand and brought to the flameT. ,A candle will do. * 
The lojd "bark" is the energy released as hydrogen and oxygen 
combine to form water. 

If you do not have a 2 tol ratio of hydrogen and oxygen^in the 
bag there will only be a small "bark". ; 



Mat erials You'll Need 

- - I 



Hydrogen in a bottled container (see alternative method 

for generating hydrogen) 
Oxygen 1n a bottled container 
Plastic freezer bag - 2 qt. size 
1 hole stopper 



.. { 

(see alternatwe 
method for generat- 
ing oxygen) 



8 to 10 cm of glass tubing 

.30, to 40^ cm rubber-delivery tube to fit the glass 
• tube 

* Detergent so 1-uti on in a container 
Procedure ' \ 

(If bottled gases are not available see alternate procedures.) 

1. ' Cut a small groove around the side of a one Jjole stopper. 

2. 'Insert glass tubing, in the one hole stopper. 

3. Squeeze the. plastic bag around the rubber stopper. Tightly 
fasten the bag around the stopper with a rubber band. 

4. ' Pass the gas.es one at a UwaJilysetrgh the glass tubing and 

rubber stopper into th/plastic bag so that you have a ratio 
of 2 volumes of hydro^n to 1 volume of oxygen. 

5. Gently press the plavtic bag so that you force the hydrogen- 
oxygen mixture througW^ie delivery tube into the detergent 
solution. 
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UNIT III, CONCEPT H, ACTIVITY ' IV (cohtinued) 



6. As the bubbles form, sccop up a handful and bring to a lighted 

^IT WILL EXPLODE^ 
But not dangerously if uncohfinedl 

Interpretations 

How does this energy release relate to digestion? 
Further Investigation 

How is water sepafated into hydrogen and oxygen? 

If electrolysis equipment is available hook it up to see wf4t 
it takes to separate water into hydrogen and oxygen.-^ Noti.ce 
the ratio of volumes formed. 

Write the word equation for this reaction.. 



( 
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PlA5T'\C bag 





Detergent 
Solution 
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Handful of bubbles, 




UNIT III, CONCEPT H, ACTIVITY IV (continued) 

Alternate Procedures if bottled gases are not available: 

Preparation of Hydrogen Gas 

Instead of using the. bottled gas'you can generate 
hydrogen by anot'^er method. An excellent method for 
preparing hydrogen is the reaction of aluminum foil with * 
Sodium hydroxide; 'The h^rogen v/ill be generated into 
a plastic bag using the procedure already outlined. 

Materials You' 11. Need 

150 ml erlenmeyer flask 

2 1 hole stoppers (rubber) to fit flask 

2 qt. plastic freezer bags T 

Aluminum foil . ^ % 

Sodium hydroxide (6 grams NaOH to 50 ml of water) 

2 - 8 cm piepes of glass tubing that fit stopper n 

and delivery tube 
30 cm of rubber .tubing (delivery) 
1 rubber band 
1 hose clamp 



Procedure 



1. 

I: 

3. 
4. 



Insert the second glass tube in the second stopp^er. 

Place 4 or 5 pieces of alumilium fotT^^(^proxi^^^ 
1 cm2) in .an erlenmeyer flask. <^ * ^ 

Add 50 ml of Sodium hydroxide splk)tion*'(6 grams of 
NaOH to 50 ml of H2O). to the generator flask. 

Place stopper on mouth of fla^k and^ cbnne^t rubber ' 
tublhg to'plastic bag aissembly.' ' ' 



5. Collect approximately 2/3 of a bag of hydrogen. 

6. Disconnect and use the hose clamp to prevent leaks. 



Erlenmeyer Flask 
(generator) 



NaOH 




PJljjtic Bag 
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UNIT III. CONCEPT H, ACTIVITY IV (continued) 

• Preparajtion of Oxygen Gas 

A simple method- for collecting oxygen is tfjrdugh the catalytic 
decomposition of hydrogen peroxide. 

Materials ^ H 

100 ml of 3fr hydrogen peroxide 

Flask and stopper assembly^ used in preparing hydrogen ^ 
Manganese dioxide (catalyst) 
Pinch clamp 

Procedure 

1. Add 100 ml af 3% Hydrogen peroxide to the flask. 

2. Add approximately 2 ,grams of powdered MapganQse dioxide. 
3* Place stopper assembly in^flask. Insert tube in bag. 

, 4. Swirl contents .of flask to hasten reaction. 
■ 5. Fill bag with oxygen until it is 1/3 full. 

To some extent these gases can pass through the plastic 
bag - especially hydrogen. This is due to the small 
size of the molecule. Hence, limit the amount of 
storage time. 

Further Invegtigatioms ^ 

Write the balanced equation for the laboratory preparation, 
of hydrogen and oxygen. 
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CONCEPT A No single 'food contains all the nutrients. 

OBJECTIVES Upon completi;3n of this concept, the students 
•should be able to: 



1. Determine that some foods provide energy.. 

2. Show that some foods are necessary for 
tissue TDuilding and repair, / 

3. Realize that some foods maintain proper^ * • 
body function, " ^ / * 

. 4. Make a test to determine the fat content' 
in a sample. of milk. 

* . *^ 

5. Analyze milk for protein. ' ' 

6. Chemically ana1yzi~V4iot dog for -fat water, 
and protein content.' 

BACKGROUND INFORMAtlON FOR TEA CHERS ' \ . ' " 

Whitney & Hamilton, Understanding Nutrition » pages 525-565 

Teaching Strategies ' . , ' ■ "' 

SUGGESTED ACTIVITIES FOR STUDENTS ; 

-I. Some Nutrifents in Milk I and II, LAP 

II. A Hot Dog— .What's In It For 'Me?, LAP 
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So far your students* should be getting the idea that good nutrition 
is very complex and c«n nrot be jgnored if they want to maintaiti a 
healthy body througholit life, there is no food that is perfect. 
To get all the nutrients we^need a variety of food in th^diet.' 
Carbohydrates .furnish energy to the brain and nervous system. Fats 
also provide^energy along with oil for the. Skin and hair, nourish- 
ment for the' scalp, and protection from body injury and -extreme * ^ 
temperature. Proteins are necessary to rebuild and repair tissue. 
Vitanins provide coenzymes that help in digestion aloJig with pre- 
venting a number of deficiency diseases. Each mineral has its' own 
function necessary to maintain ♦a healthy body. Without water we 
v/ould all perish. 

There is no one food that supplies us with these nutrients. It ^ 
takes a well balanced diet to provide our body with all the necessary 
ingredients. ' ' 

In Activity I , "Some Nutrients in Milk I and 11 , the students will 
test for the fat content in milk. % »butterfat is the term used ,by 
the dd'i ry industry when specifying the amount of fat in mi.lk. The % 
butterfat is. clearly written on the label. The other nutrient that, 
v/ill tTe tested is protein. This is the Biuret Test that was performed 
earlier for protein. • 

Activity II , "A Hot Dog r- What's In It For Me?", is another analysis 
of nutrients. This/Hime the students will test for the fat, water, and 
carbohydrate content of hot dogs. If' the students bring hot dogs fron 
home, comparison can be made between hot dog brands. Cereal is added 
to frany brands to cut the amount of protein and reduce the cost. Be 
sure to point out that a hot dog is an expensive way to buy pro'tein. 

Again a wide variety of food is needed for a well balanced diet . 
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■ ■ # * ■ 

ACTIVITY I Some Nutrients in Milk Land II - Page 22a-25, The 
* Chemistry of Foods , A Consumer Chemistry Learning 
Activity Package, '1977, Unigraph, 

Introduction . 

In this activity tne fat content of milk will be determined. 
When mil k is 'marketed|it is sold on the butterfat content, .The 
price paid to the farmer for his milk is based on the % of butter 

■ fat, Tfiis varied vrith the breed oficows, Jersey cows give highe 
butterfat content-'but less volume of milk, Holstein cows^give a 
lower butterfat but produce\a greater volume, Jhe Fair Packag- 
ing aftd Ladling Act, requires that^the butterfat content of milk 
will be clearly 'stated on ea/n carton. 

The second test on the milk sample will be the Biuret test for 
protein using Copiper sulfate, 

This(, laboratory activity starts with an introduction on page 22a. 
. Materials You'll Need 

See page 22a. - , 

P rocedure 

Pages 22^ 22b, 23. , ' ' 

Once the technique has been perfected, try other dairy productss 
such as Yoghurt, ice cream, cottage cheese, and whipped toppings. 

interpretation 'i ' . i 

' Which two nutrients have you found in milk? 

What are the ather nutrients found in milk? (Use as reference 
"Nutrients Value of Food" ,) 

Further InvestT<jaJ:ion ^ ^ ^ ^ • ' " 

. Visit a milk processing plant to learn how butterfat content 

of milk is determinetJr^ * 

. t . - , 

How is milk pasteurized^and homogenized? Does either process 
alter.tHe nutrient value of milk? 
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ACTIVITY II A Hot Dog What's In It For Me? 

The Chemistry of Food Additives, A Consumer Chemistry Learning Activity 
1977 package, Kathleen Dwyer, Unigraf, a Division of United Graphics, Inc. 
1428 Harvard, Seattle, Washington, 98122. Pages 18,. 18a, 19, 20, and 21. 

Introduction 

u Hot dogs comprise a large portion of the diet for most Americans. 
This is probably due to our life style of alv/ays beiVig on the run 
and grabbing a quick meaK 

By analyzing a hot dog for fat, water, and fillers, you will com- 
pare the proportion of these nutrients found in a hot dog. Unlfiss 
you get all meat or all beef, your hot dog p.robably will have a 
large amount of filler in the form of carbohydrates. 

Materials You'll Need • ' , / * • 

, 1 hot dog per lab group 
10 ml Dichlorome thane per lab group, 

1 ml Iodine sx)lu,tion (0.05 gram of Iodine crystals dissolved in 
100 ml of Dichloromethane per lab group) 

Procedure » ' - 



See page 19 for procedure and mathematical interpretation of fat 
content of a hot dog. Make a data table and record your results. 

See page 20 for procedure and mathematical ijfiterpretation of water^ 
content of a hot dog. Make a data table antfVecord your results. 

See the bottom of page 20 for the procedure for testing the hot 
dog to determine if fillers in the form of carbohydrates are 
present. . , , 

Interpretation 

What is the. function of the solvent, Dichloromethane? 

What is the purpose of the iodine solution? 

USDA (United States Department of Agriculture) allows up to 30% fat. 
Did your results of the % of fat fall within this amount? 

What is written on the label about the contents of the hot dog5? 
Further Investigation 

Analyze baloney or sandwich meat by using the same procedures. 
Make a cost comparison.- ^ 



KIMPS Of fOOPS? 

CONCEPT B Digestton of Food Makes You What You Are! 
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OBJECTIVES Upon completion of this concept, the students 
^ snould I5e able to:' 

1. Compare the digestion of the nutrients to see ^ii^ 
where each is broken down. 

2. Perform'^chemical tests to show how the food' 
is digested. 

3. Follow the diagram of digestion to- realize 
how nutrients break down duwng digestion. 

.4. Use the construction models of the nutrvents 
to show how these break down in digestion. 

5. Realize how excess carbohydrate, protein,^ 
and fats can be 'stored in the body as fat. 

BACKGROUND IMFORf^ION FOR TEACHERS ' 

Whitney Sf'Hamilton, Understanding Nutrition , Pages 153-187; 
220-275; diagram 229 and 235. ^. 

Teaching Strategies 

SUGGESTED AdTIVITIES FOR STUDENTS ' ' ^ * 

I. How Does the Food Turn IntoYoy^^ 

II. Let's Break Down the Nutrients. 

TRANSPARENCIES " ^ 

\ ^ 

I. The Process of Metabolism 
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Everybody has different preferences for food, this is individual, regional^ 
as well as national. In the next unit the students will find out the type 
of food they eat has a lot to do with the' latitude where they live. (This 
is the number of degrees they live above or below the equator.) No matter 
what they eat the body composition remains almost the same. The foods they 
eat turns into flesh, skin, and bones. In Activity I ; "How Does thq Food 
Turn Into You?", this will be explained. Beisure to review the digestive 
system with your students. 

Tne purpose of your digestive track is to break* the food down into the 
bssic ni^trients which are carbohydrates, fats, and proteins.. Then your 
body ''s ready to absorb these nutrients and eliminate the fluids and fiber 
as waste orodacts. 



Each nutrient is digested in different parts of your 61 (gastro intestinal) 
track. 

Nutrients Digested How It Breaks Down 
In tne Mouth Carbohydrates .Starch Maltose 



In the Stomach Protein 
In the snail Intestines Fats 




Amino Acids 
Glycercl Fatty 



Acids 



Absorption of tne rema^ining nutrients lakes place in the small intestines. 

A:t:v:ty II , "Let's Break Down the Nutrients"* will give the studer>ts a chance 
to separate the nutrients into three carbon atoms called pyruvate* In the 
next step the pyruvate divides into two carbon atoms called Acetyl CoA and 
finally into one carbon atom that combines with oxygen to form carbon dioxide. 

Study the diagram on page 229, Understanding Nutrition and compare it to the " 
one on page 235. - , 

By introducing the number of carbon atoms in efcich stage, the students shoiuld 
be able to understand how these nutrients are broken down during digestion^ 
Use Transparency I, The Process of Metabolism , to show the paths these 
nutrients follow. This diagrarfi should help the students to see how ej(cess 
carbojiydrates, proteins, and fats all turn into fats that are stored in the 
body< 
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' Aq-IVITY I How Does the Foocf Turn Into You? • • * . 

Introduction , , ' * ii. . 

. ■ We^aH eat different foods'. Joe eats a lot of peanut butter, 
-\''Sally likes an apple^a jd^y, John, gets a cold drink and package -. 
of crackers on the'way to school each day. Joseph efe^s^corn- ' 
bread with .collards- almost every .night. Henry ha? eggs, grits,- 
, f and bacon each'morning for breakfSst, Jenny|has a- steady diet 
'\ of hot dogs and' hamburgers. No matter what their df^t, it yirns 
into relative the same amount of flesh, skin, and bones as^well 
as energy fgr the body. ^ 

.Liet*s see how th4s 411 happens by comparing the process^ of digestion 
'ho a play. Certain*events take-^place in Act I,*"The Mouth." Other 
' events take-place in Act II,. "The S*%tach"., still other events take 
placeMn Act III, "The Intestines'". ' / " . 

All the basic r\utrients, carbohydrates, fats, and prateins are 
^ broJcen down into smaller mtjfjecules in diffeV^ent places in tne 
/ digestive track. These smalr&T units .can 'be absorbed by the body: 
^/ There are five areas of the digestive system that seCrete juices 
v/hic.H act chemically ..off food as you eat. 'Each digesti.ve juice , , 
that- is' §ecreted, .acts chemicaVly^on a particular food^/OMtrient.' ' 
T-hese events take place as the food is going through y&§^ 61 \ 
- (GcPstro Intestinal) track. These five juices are foun^-in the:\ 

# ^ jj^ • '■**"' \ 

] . " ^livary Gland * - '.^t;:, ' ' \ 

BSstric Glands , - ^ ' ' 

■ I/ltestina2^Glands 
• ' Liver, 
.4^/ . Pancreas 



•'t^rACT I:° THE MOUTH > •' - ' ' 

. ^Starches are turned into dextrins by the enzfme, amylase, that is found - 
^ ,fn the Salivary Glands-. ' • „ ♦ ' ' ' ^ 

Starch — ^"^^lyse — Dextrins .(simpler carbohydrates, not yet 
^ ' ' ' a 2 glucose molecules) . \ 

, ' ^ Digestidn of starches. - ^ \ ' > ] 



^Only^xobked starches .are diges^d or broken down, in the mouth* • * 

:> , l^ateriaTs You'll Need 

, r, 



I'i^ pierekpf soda crack§r or small p'iec.e of bread for each student. 
."*^^ ^ ^ ' • ' ' ■ # 

Benedict's Solution.' - 

Test Tubes ' ^ . * • ' ^ . ' . ^ -l 

Procedure for Acj: I . * ' - — * — , /•^ 

1. PVace a piece of soda cracker in<20ur mouth. , ' 
there a few minutes. : . ; 



UNIT !1V. CONCEPT B, ACTi'VIT-Y I . (eontinue^d) 

Interpretation of R6^uUs • . ' ' 

Did it taste sweeter? . • 
The cracker is' a st.arch.. What has it turned into? 

Further Investigations ' „ - ; ^ • 

Use 9 cirop of iodine'^on the soda cracker or bread to- test for 
- starch as you did in the unit on carbohydrates. 

Test the cracl^^fter it has been mixed with*saliva for sugar 
using the BenecfiStf' s solution. 

ACT II: THE STOMACH 

41^ This is where the digestion of protein takes place. Gastric juices 
^re secreted by thi gast?1c* gleuid in the wall of the stomach. These 
juicei'are mainly Alydrochloric Acid and pepsin, an enzyme. 

f . ' ^ 

Pepsin 



Protein Molecule 



smaller PoT^peptide (10-1000 Amino Acids) 



y 



Digestion of Protein 

Egg white i's mainly protein, by treating it wfth' Hydrochloric Acid 
and pepsin in a. controlled experiment, ypu will see digestion take 
place. ' ^ . 

To begin with^ou will make gastric juiciest Then you will see how 
protein is digested by adding these juiced to protein. The white of 
the egg v<ill be used as the protein. IM pepsin is the enzyme or 
cata^lyst that makes the reaction go to the, right. Once you have seen 
the reaction of digestion on egg white,' tiry other foods rich in pro- 
tein and watch them digest.. Remember all the time that this is 
taking place i'a your stomach, along with the muscular action, that , 
is necessary to mix the gastric' juices with the proteins you have eaten. ^ 

M aterials You'll Need ' ' Egg Albumin 

^ Egg white - egg albumen (powdered) (To mal(e ^our own egg white 

/ Pepsin ^ powder: spread one raw 

/ Hydrochloric Arid egg white on a plate .and ^ 

' 6 test tubes * allow to dry over night*) 
Beaker . / 

Procedure *f or Act II ' i ' , 

1. ' Place 1-2 grams of . powdered egg albumin in a test tube. 




2. 



Make gastric juices in a beaker by addirig Hydrochloric Acid, 
pepsin, and water. Use 20 milliliters ot water, a few drops 
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UNIT IV, CONCEPT B, 



ACTIVITY I (continued) 



of dil Hydrochloric Acid, and a very small amount of pepsin 
about 1 gram. 

•) 

3. Add about 5 milliliters of gastric juices to the, powdered egg 
albumin (egg white). • 

' " 4. Place it aside until the next day oV heat it in a water bath. 

— N ^A water bath can be- made by puttings the test tube in a beaker 
half full of boiling water. 

Further Investigation - 

, ^ Experiments and observations on the gastric juices were first 4nade 
by William Beaum^t, a medical doctor. As a result of an Occident, 
Atexis St. Martin, a French Canadian, was left with pant of his 
'stomach exposed. When the wound healed, a hole was left in the 
abdominal cavity which served as a window allowing <iata to be taken 
^ by Dr. Beaumont, the Army surgeon^ Through a series of experiments 

\^ he was able to study the details of the stomach action • Find out 
the results of this stTQdy made in the mid 19th century. 

Another interesting activity would be to add pineapple juice to . * 
•protein. What is irfthis juice that causes digestion? 

ACT III: THE SMALL INTESTINES.. ' ' ' 

Just like a play, the action really comes to a climax in Act III, "The 
Small Intestines". Enzymes break down carbohydrates, pro'teins, and fats 
within the intestines. The three digestive juices in the smaH intesttnes. 
are: 

1. Pancreatic enzymes produced by the pancreas. ^ 

2. Bile produced in: the liver but stored in the gall bladder. 

3. Enzymes come from the intestinal wall. ' . . 

Each enzyme has a different purpose. 

Pancreatic Enzyme .secrete^Sodtum bicarbonate that neutralizes 
the mixture of juices and food leaving the stomach. It 
also contains 3 enzymes that are active on- 3 classes of 
food: carbohydrates, fats, and proteins. 

M Bile comes from the liver but is stored in. the^gall bladder. . 
The bile is secreted into the duodenum when fat is 
present. It breaks down the fat molecule into fatty . 
acids and glycerol. 

* Intestinal Juices are a combination of 4 enzymes which. 
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UNIT IV, CONCEPT B, ACTIVITY I* (continued) 



I 



complete the digestion of proteins and carbohydrates. 
Caa you guess by the name which nutrient is acted on 
by these enzymes? 

^ 

CARBOHYDRASES act on carbohydrates 
_ LIPASES act on fats or lipids 
PROTEASES act on protein 

Everything^ that is not digested before it reaches the small 
intestines is acted upon here. Yeu will discover the action 
of bile on fatsT or lipids in this activity. Bile is produced 
in the liver but stored in the gall bladder and it can -be 
synthesized and bought from a scientific supply company. 



Materials You'll Need 

^ / , • • ^ V 

Btle ' ' ^ 

6 test tubes , - ' 

Corn oil ' ^ . 

Bacon drippings 
Lard 

Sugar (sucrose) - . 

^_Raw or powdered egg white 

Procedure for Act III 

1. Make a 5% bile solution. 

?. %Po}jr 10 ml of the bile solution into each » of the test tubes. 
3. Add a small^ amount of com oil to test tube #1. 

Add a small amount of bacon dripping^^tp test tube #2^ 

Add a small amount of lard to test tube #3. 

Add a small amount of carbohydrate in the form of sugar (sucrose) 
to test tube H. 

Add a small amount pf protein such as e^g white to test tube *#5* 
• Test tube #6 will be used as a control. 

When the fat or lipid are emulsified, these molecules are broken down. 
. into small droplets and digestion has occurred. 
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UNIT IV, CONCEPT B, ' ACTIVITY I (cont;inued) 
Suggested Data Table ^ . 



Control 



Test Tube ^^1 


Test Tube ^2 1 Test Tube ^3' 


Test Tube ^4 


Test Tube #5 


Test Tube #6 


Food Corn 
Nutrient Oil * 


Bacon 
Drippings 


Lard 


Carbohydrate 
(sucrose ) 


Protein 
(egg white) 


> 


Digestive S% Sol 
Juice Bile 


1 — — ' 

- . 5% Sol 
Bile 


5% /ol 
Bile 


- 5% Sol 
Bile ^ 


5% Sol 
Bile 


^T"^ ^ 

5% Sol 
Bile 


Result|^ 




! 

1 

1 

1 


/ 




Interpretations of Re^sults^ 

What food was digested by the bile solution? 

• 

What major groups oi^ nutrients do thes^ represent? - 
Further Investigation ^ . * • 



Wh^t effect does varying the temperature have on digestion? Design a 
, controlled experiment to illustrate this. 

What effect does pH (acidity) have on digestion? Design a controlled 
experiment to determine this effect* 

Interpretation of the Ttq^fig Act Play, Digestion 



Carbohydrates, proteirv, and fats continue to digest until, all the 
nutrients ar^ broken down into molecules of glucose, fats or lipids 
are separated into glycero] and fatty acids, and the protein's are 
divided into Amino Acids. Some of the vitamins serve as enzymes 
while others have been absorbed along with the minerals. 'Absorption 
is now ready to take place In the small intestines. In the large ' 
intestine more absorption takes place leaving) the waste to be ex- ^' 
creted from the rectum, ^ ' , 

The three act play on digestion draws to a close in the small in-^ 
testines where the nutrients are J)roken down so that absorption can 
take place. 

Further Investigation - • . ■ - 

Find out the pH of the different areas of the GI tract. How does 
the change in pH aid in digestion? Design an experiment -to deter- 
minis the^best pH for each nutrient during digestion. 
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ACTIVITY II Let's Break Down the Nutrients 



Introduction' 



it seems like an enormous task for our body to convert the . 
nutrients we eat into you.^Then, too, we don't always eat 
the right amount of each nutrient- How does this .all turn 
out/right or does it? ' ^ 

Many chemical reactions are going on simultaneously in the . 
body. Even though the reactions, are very complex you will 
use a diagram to understand digestion. ' Use Transparency I, 
The Process of Metabolism, to show the breaking, down of the 
food nutrients. Follow the arrows in this diagram to .see 
just what happens in digestion to each 6f the nutrients^ ^ 



CARBOHYDRATE 



PROTEIN 



• FAT- 




("Reproduced by permission from 
Concepts '& Controversies by 
Hamilton, E.M. , and Whrfney, E. 
Copyw>ite© 1977 , 1979 by West 
Publishing Company. All rights 
reserved 



c-c-c-c-c-c-c-c-c-c-c-c-c-c-c-c- 



.c-c 



carbon 
dioxide 



Pyruvate is tjie three carbon atom stage. 
While Coenzyme A (CoA, coh-Ay) is the 
nickname for Acetyl -GoA', the two carbon 
atom stage. i v 



Materials You'll Need ■ ' . 

Construction Paper ' .. ■ 

Glue -- ■ ' ■•■ , f'. 
Scissors 

Typing Paper ' ' , . 

Procedure ' ' 

Carbohydrates are complex polysaccharides molec«/les. of sugar, 
starch, arid cellulose.. Cellulose, does. no.t break down; tluring , 
digestion. This is the fiber our digestive track needs for the 
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UNIT IV» CONCEPT B,"' Ar/IVITY II (<:ontinued) 



muscle^^to wQj-k against as it goes through the stomach and . 
intestines. .Starches are made ©f ma^ny glucose molecules 
arranged in. a branched qhain. Tfjes e . starches ^ are poly- 
saccharides that break down into tHe glucose units during 
the first step of digestion. 

1. Take the starch molecule ycjv ,made in an earlier unit and 
cut the glucose molecules apj^rt^or make another starch 
molecule from branched cha-lns of the glucose molecule. 
Cut these apart. > j ] 

2. Now you have the glucose mdlecules that are eacfj made up 
of 6 carbon atoms. Cut each glliqose molecule in h^ilf. 

In metabolism when glucose.f.()reaks in half it" then be- 
comes a pyruvate molecule, 'a three carbon^compound. 




Starch 



c-c-c-c-c-c 



p-c-c 




. Glucose 



(pyruvate 
'v': C-G-C 



•C-C-C 



The 6 carbon moleculel.of gluqose*are broken dovm .into a 3^^ 
carbon compound called pyruvate. 



SIX TO THREE:.; GLUCOSE TO fYaUVATE * 

3. In the next st^p of metaboTisin pyruvate divides into a 2 
-compound,. Acetyl CoA (coh-AV)^ ••"^Jut the pyruvate i'ntp '2>f 
one representing 2 of the 3- r-einain1ng c^irbon atoms Jlie 
•p^irt^^ill represent 1 carbfln atom'. 



earn 



ler 



c-c-c 



Pyruvate 



Acetyl CoA 




Three carbon atoms are broken ^down into two carbon atoms called 
Acetyl CoA. * 



THREE TO •TWO: PYRUVATE TO ACEJVL CoA 
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UNIT IvN^ CONCEPT B, ACTIVITY II (continued) 

' t 



The next s£ep is for the Acetyl CoA to break down into* 1 " 
carbon atom. As this happens two pxygen atoms combine 
.with the carbon atom forming a molecuJe of Carbon dioxide, 
CO2. Cut the Acetyl CoA in half. v 




toA 
Acetyl CoA 



A 



+ Oxygen 



Carbon dioxide 



> CO2 



C + O2 ' 

1 carbon atom, combines with oxygen to form carbon dioxide. 

TWO TO ONf: ACETYL CoA TO CARBON DIOXIDE ' 

Fats are formed by three fatty acids combining witJ|' glycerol 
This molecule breaks ijaart just as it was-^formed. Glycerol 
separates from the fatty acids. The glycerol whichM*^ marde 
.up of 3 carbon atoms is tranjtCormed into pyruvate also 
up of three carbon atoms. ^ , 



Take' £he fat molecule you made earlier and cut it scf that 
you separate the glycerol and the fatty a'cids 



r 




Fat or Lipid 



3 



/ 



t 



Glycerol 



3 Fatty Acids 



6. The Fatty Acids are made up of long chains of carbon atoms . 
These break down into 2 carbon. atoms to form Acfetyl CoA. 
Look again at the diagram of metabol i,sm'. Fatty Adds ^o 
not go through the pyruvate state. Cut the fatty :acids 
into small pieces representing the 2 carbon atoms of Acetyl 
- CoA. 



C-C-.C-C-C-C-CtC-C-C-C-C-C 



Fatty Acid 

Long Chain 
Carbon Atom's 



c-c 


f 


c-c 





c-c 



.,.2 carbon 
atoms 



2 carbon 
atoms. 



2 carbon 
atoms' 
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UNIT IV, CONCEPT B, ACTIVITY II (\:ontinued)- * 
7. Protein breaks a[5art i-nto the Aning Acids. 




UNIT IV CONCEPT B\'ACtlVITY II (continued) 



Once the Amino Acids loose the nitrogen it becomes the 
3 carbon i^atom pyruvate or can go directly to the^Acetyl 
CoA stage by breaking into 2 carbon atoms. The nitr^Dgen 
turns into urea which iSjeliminated through the bladder* 
and kidneys as urine. Fwlow the diagram. 




c-c-c 



4* c-c-c 



c-c-c 



y 



C-C -fi'C- 



0 Acid 



Urea + Pyruvate + Pyruvate, + Pyruvate 



--^oA + CoA + CoA 



8. Cut off the nitrogen end that forms urea. Then cut the rest 
of the molecule into 3 carbon atoms called- pyruvate then into 
2 carbon atoms of CoA* ^ ^ ^ 

Interpretation of Results 

Now look at ther. arrows on Transparency I^ "The Process of 
Metabolism. By following the diagram you will see that if 
you eat more glucose than is needed, the excess Will turn into . 
fat* Or if you eat more protein than is necessary ,^ the Amino 
Acids will turn into fatJ However, notice that the fatty acids 
dp not directly convert to pyruvate and then turn into glucose. 
Look at the arrows. A diet of low carbohydrates is dangerous 
as you need a constant flow of glucose entering yoUr body. This 
is not f)Ossib}e if yog study t^he, diagrarit. * , 



Glucose 

Gl ucose 
\ 

Nonessential Amino Acids 
Glycerol 

Essential and nonessential 
Amino Acids % 

Nonessential Ami no Acids . 

Glycerol 



Glycerol and Fatty Acids 
Nonessential Amino Acids 
Glycose ^ ' ^ ; ' 

G1 ucose 
Fa"^ Acids 

Glycerol . . ' 
Nonessential Amino Acids . • * 



frdm this you can see that your bddy can ga^ln wietght by eating 
an excess amotint of carbohydrates, fats, .and :pft>te1:ns. 
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CONCEPT C 'Your body needs must bt balanced by food intake. 

OBJECTIVES Upon completion^ of this concept, the' students should 
be abTe to: . 



/ 



1. Make an actual measurement of t*ie heat i^iit, 

' 2. Identify essential foods and ijelate these to 
the body needs. 

3. Determine tlieir ideaPbody weight. 

4. ^^e'termtne their ba'sal metabolism rate. 

Determine the amount of body->^ergy needed 
daily for their activity. ^ 

6. Compare their body needs with food intake. 

7. Analyze several typical types of meals for 

' ^nujtrients. 

BACKGROUND INFORMATION FOR TEACHERS 

■ ■ ■ ■ — — ■■■■■■ I ■ ■ I — ^—mt^m^^^ , , « 

Whitney & Hamilton, "Understanding Nutrition . " 
Pages 239-248,- IV-ZW. ~ ^ / 

• Teaching Strategies 1 

SUGGESTED ACTIVITIES FOR STUDENTS 

L' Hbv/ Many Calories in a Peanut? 

II. Your'^Ideal "Weight 

III. Determine Your Bj^sal Metabolism Rate, BMR 
iv_. How Much Energy Does Yovr Body Nee^ 
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VI. Balancing Activity with Food Intake 
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When talking about diets, the Calorie is used^y almost everyone. In fact, 
everyone seems to be calorie conscibus. Probably only a few peopje underr 
stand its true meaning, what it really measures, and just why calories are 
^used to measure food. 

These questions can best be answered by measuring the calories in a peanut. 
Activity I, "How Many Calories in a Peanut?" carifbe done by;th€^ students 
using very simple materials — a drink can, thermbmeter, and peanut. The 
drink can serves as a homemade calorimeter which is the instrument used to 
rjieasure a. calorie by food scientists in a Wboratory. 

The focal point of this unit is to help the students apply the.* ideas and 
concepts of this course. This will enable* them to see the importance in 
their choice of food. ^It has been prbven, that if people maintain a con- 
stant body weight, that is, within the weight chart, thej^feel better, 
^ live longer, and are ^rffdre acti've than those that become overweight. 

It is an important concept for the students to determine their ideal body 
weight* X)ne they should maintain all their lives. In Activity lU "Your ^ 
Ideal Weight" , the students will learn a quick and easy way to determine 
this. This quick and easy method in addition to the two "rules of thumb" 
<can be used throughout life as indicators for weight control. The skin- 
fold test which is commonly called the "Pinch Test" is an excellent way 
to determine the % body fat. Make certain the students understand that 
low body fat is a much better indicator of good health than low weight. 
In Understanding Nutrition , Page 536, is. a chart of the "Ideal Weights 
from Life Insurance Statistics." The figures on this chart will be used 
by the student to compare with their estimated ideal weight. 

The concept of balancing food intake with body activity can be introduced 
by making certain the students understand their body needs energy for >^ 
three major purposes. One is for Basal Metabolism Rate (BMR),. another bne 
is for Daily Voluntary Activities (DVA), and the thfrd one fs for Specific 
Dynamic Action (SDA). The energy needed for BMR keeps their heart .pumping, 
maintains the body temperature, and keeps them breathing while they are 
awake or asleep. The DVA are determined by the student. It is their 
Choice to play football, tennis, jog, run,. walk, sit, write, sew, or read. 
All of these activities need a different amount of energy above their BMR. 
The energy for* SDA is used to digest and metaboWze food. In Activity JII, 
"Determining Your Basal Metabolism Rate" , each student finds out just, how 
much energy is needed for the involuntary activities of their body. 

Activity IV, "How Much Energy Does Your Body Need?'\ will have the students 
look specifically at the energy requirements for their voluntary action. 
Students will need to make a record of their daily activities> It v/ill be 
important for them to repord the jamount of time for each, activity. The 
energy needed for Basal Metabolism Rate will be added to that needed for 
voluntary activity, plus the specific dynamic action of their body .i This 
will be the amount of energy, needed daily for J^heir life style. Jr 



ACTIVITY I How Many Calories in -a Peanut? 



Introduction 

Before you do this activity in class, it is import&fit to grasp 
the concept that the Calorie is a heat unit. This is a unit 
usee by scientists to measure energy. You have heard of a BTU, 
that is used to measure the amount of heat given off by a 
furnace or heater. Thisj's. an English unit, the metric counter- 
part is the calorie. Bemember that scientists have for -several 
Nhundreds of years used metric units to record their data. Eiy 
doing it this way, the measurements become international and 
can be interpreted by all. 

Most o€±he objects you measure can be felt or seen^ but energy 
is different. You can, measure your weight or your height as this 
is something concrete. Energy on the other hanji cannot be 
measured in a direct way. It must be measured by its effect. on 
matter. The scientists have devised a way to measure heat energy^ 
of an object, that is, by burning and measuring the heat given 
off. As the object burns, it is surrounded by a water jacket. 
The temperature of the water increases and this can be measup^d ' 
by using a thermometer. If the object (food) is measured in 
grants, the volume of water is measured in millimeters, and the 
tiemperature recorded with a Celcius thermometer^ the unit of heat 
energy will be a calorie. 

It is important that the distinction be made between a "little 
calorie" and a "large calorie". The "large calorie" is often 
written with a capital "C", Calorie, or with .the metric prefix 
kilo-, kilocalorie, kcal is. used for short. The "little calorie" 
is written with a small '^c". This, means that: 

1000. calories = 1 Calorie or 1 kilocalorie -(1 kcal) 

* 1 Calorie is the same .as 1 kilocalorie 

It is the large Calorie or kilocalorie that is used io measure 
the energy in food. A calorimeter is the instrument used to 
measure calories. The v/ord comes from "Calorie measure". This 
instrument is used to burn fo'od in a confined area. 

For this activity, a tralorimeter will be made out of a drink fcan.; 
A peanut will be burned.^ As this is happening, the heat from the 
peanut will be transferred to the water in the test tube causing - 
a temperature change. Using a simple formula, the number of' 
calories will be calculated. - . 
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UNIT IV, CONCEPT C, ' ACTiyi-TY I (contfnued) 

r 

Materials You' IV Need (for ekch group- of students) 

1 peanut (pecan half oir walnut^^lf) 
1 cork 
1 drink can 

1 thermometer ^ I " ^ 
1 test tube - large j 
Graduated cylinder j 
1 needle 
Asbestos pad 

Procedure 



1. Make two holes in the bottom of a drink can large enough to . 
place a cork ir^'^this opening. Make certafn that there are 
enough' air holes in'^the top of the can for ventilation to * 
allow the peanytit to burn-. 

21 Measure 60 mi/ilimeters of water in a graduated cylinder, 
pour this into a test tube. Place the test tube in the 
top of the dirink can._ • - - 

, 3. Place th^ryrink' can on an asbestos pad. 

4. Determine /the temperature of the V/ater and record it 
on the d^a table. 

5. Place a/peanut on the end of a needle and stick it in 
the cork. Set . fire ta the peanut, 

6. Quick/iy place the cork, needle, "and peanut in the -, " 
drink can calorimeter. 

i 7. After the peanut has burned, record^e temperature of 
the water. ^ ' m 

As an alterna'ttve method, the nut can be placed on the 
- end of a dissecting needle and held in the opening 
. of the drink can as it burns. 





Asbestos Pad 



a. Amount of water 

b^ Temperature of H2O before burning 

c. Temperature of H2O after burning 



d. Change in temperature of the H2O' 



e. Multiply the amount of water times 
the change in temperature 

Divide this by 1,000 to convert 
your figure.. into a lar^ge Calorie 



ml 



OC 



oc 



OC 



calpcie 



Calories or kcal 



Amount of energy in a peanut = 

amount of H20(ml) x change in temperature (PC) ^ 



1000 



Calories 
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UNIT IV, CONCEPT C^ ' ACTIVITY I (continued) 



Ii^jterpretations 



Compare your results to 3 to 7 calories usually accpeted its 
.the number of calories' in b peanut. Is there^a difference?^ 
What^are the reasons for this^^ifference? Aire all^ peanuts^ 
the s^img size? How accurate tI yoiif calorijiieteT^fe' " 



Further Investigation 



Potato chips are easy to^burn* try other foodsl . . If necessary, make a 
^trough out of alunfinum foil 'to hold the food. \* ' - . 









■ 
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Activity II Your "ideal" Weight " ■;' 

I ■ • - 

Int roduction • ' • • 

In this a'ctivity yt)u will estimate your "ideal" weight. This method 
can easily be remembereid throughout life. It is just a' ball -park 
figure that can be compared to a more; accurate estimate of your 
weight. Several other "rule of^thumb" tests tihat can .b$ remeijibered 
through^ur life are explained in this activity. , 

:erials You'll Need " ' ' ' ' \ 



Skinfold Calipers, Fat .Control, Inc., P.,0. Box lOOl),, To^son, Maryland _ 
212041 Several will be needed for a class. 

Understanding Nutrition , Whitney and Hamilton, Ideal Weight Chart, page 



536. 




I 



If you are five feet tall, you- should weigh 100 pounds. 

For every inch abovQ 5 feet, add 5 pounds. 

Example: If you are 5 feet 3 inches tall,, by applying 
this rule, your ideal weight should bet • 

^00 lbs. 

3,x 5 lbs. = ' jl5_lbs. ■ 

Total Weight 115 lbs. , 

Another Example: If ydu are 5 fept 7 inches tall, by 

applying the rule your ideal weight should be: 

7- X 5 lbs. = lOb lbs. 

35 lbs.-. 



i Total Weight ' ' 135 lbs*' " 

For males: If ybuare 5 feet tall, you should weight 11^ pounds. 

For every inch above 5 feet, add 5 po*unds. \ ^ 

Example:* If you are 6 feet 1 inch tall, by afiplying 
-this rule, your ideal weight shduTdfbe: 

TtO.jfas-. 

13 X 5 lbs. = -65' lbs. . 

Total Weight 1.75 }bs. 

This rule of thumb fo,r "ideal weight" is only, a rough estimate. 
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UNIT.' IV', CONCEPT Q, ACTIVITY II (continued) / • 

Record your ideal wfeight. Compare the chart on page 536, Understanding 
Nutrition , with your "ideal weight"* Most .weight charts have a column- 
for small, medium, or large framed* people.. Perhaps you-have wondered 
where you fit into this chart., the wrist measurement can be used to 
S-^determine your frame size. There. are severar other teSts to help you^^ 
remember when the time -comes to watch your diet. , _ " - * 

Frame Size Test \ • . . ; . 

Place yourt^index finder (pointer) and thumb around the wrist of the . 
other 'JhandT If the thumb and index finger meet exactly around your 
wrist, you haye a medium build. .If the. index finger overlaps- your 
thumbs you have a small frame. If your, finger and thunib do not meet, 
then you have a large frame. 

Comp a rison Between Wrist and Upper Arm ^ ' . : 

Another "rule of thumb" can J)e used to determine if you are in the 
ideal weight category. Measure the circumference of your wrist and 
upper arm.' If the difference is more than 3 inches, you need to 
loose weight. ' . • 

Skinfold Xe^t ' ' ' - ^ : ' " 

The pinch or skinfold test is an indicator: to use when*determining 
your body fat. Several calipers.are op the market that jwiTl facili- \ 
tate this test.^ Skinfold measurements can be wide near the triceps, 
^supra^iliac, subscapular, thigh,* and abdominial region depending on 
the. tables used by the manufacture*. The measuremeHtl you make in 
millimeters, is easily converted to % body fat by charts./ When 
several measurements are made these can be averaged and your per- 
cent body fat can be determined. Tne followirig fat norms have ' 
been established. ' - 









Very low 


0-8% 


' . ' 0-^0% 


Low 


9-12% 


. 11-15% 


Acceptable 


13-15% 


• 16-20% 


Fat.^ 


16-17% ■ . 


21-25^ 


Obese 


18 + % 


. ■ 26 + % 



'1 , 



When it comes to your health, % fat is a better indicator than low weight. 
Always remember, if you "pirtch anjnch'' back' of yoM.r triceps, jyou need to 
reduce the amount of fa't intake in yo^r diet. - 



ACTI-VlTY III Oetemine Your Barsal Metabcl ism. Rate', BMR 
Introduction " ' ' • . ■ 

It Is important to know that no matter* whether it is night :0r 
s * day, your body is'using energy. It is taking heat energy in • 
units called -calories to keep-. you alive. Your body functions 
go -on, no matter i f you.^re sleeping or 3<igging. Your he^rt 
keeps pumping blood, nerves carry tnessages to the brain, heat 
is continuously radiated from- your body. The Basal ttetabolism 
Rate, BMR, is the energy needed for these body functions. This 
is usually determined by measuring the heat radis^ting from the _ 
body after a 12 hour fast. You will not be able to do this hut 
you can estimate the amount of energy needed for your body 
functions to keep going - • ' ' _ 

• The rate of BMR varies with, individuals. btit is dependent jipo'n 
age and sex, A rough estimate is that your body needs 1 kilo- 
calorie of energy for each kilogram of body weight each hour 
.of the day. If you are a female, you will need a little less 

' than this Simount„ 0.9 kcal. Younger children. have a higher BMR. 

It will be important to estimate the amount of energy needed^for 

• your BMR, so that your total energy needs can be determined in 

.the next activity. ' ... - - 

Procedure . ' ' X ' 

1. Determine your Ideal Body Weight. X See the previous a?tiVity-) .' ^ 

2. Change your Ideal Body. Weight to Ideal Body Mass. (Change 
pounds to kilograms.). ' ' 

■ Ideal Body Mass = weight (pounds) x \T^S%. = ■^-J^'\^^'Scm^ . ■ 

3. Determine your energy needs for Basal Metabolism Sate, BMR-/ , • 

1 kcal x Your Ideal Body Mass {kg) x 24 hours - BMR • • 

Qj '.Example': 1 kcal x 70kg x 24 hours = 1680 kcal . . 

• . * • 

? 0.9. kcal X Your Ideal Body Mass (kg) x 24 hours = BMR ' : 
- Example? 0.5 kcal x 50 kg'x 24 hours = lOS^kcal , * 

- ' - ' (-1 kcal for.CT ) . ^ 

flMR= • mass (kilograms) x ' - X O.g kcaT forO ) x 24 hoprs - Jcc?]! 

-Notice the ?blinula called for Ideal Body Mass%'^3<h^^ 
your Ideail Body Weight in Actfvity II, your figures #ere -in /the 
;English system. ' When you measure something in ipound§, it p ^c?fiaed 
a wight. When tfiis figure is converted to $he :metT.i(? •units., it ; 
noW" becomes a mass- . • - 

Interpretation ' . ^ ■ ■-'[ 

■Now you have liletermined the Basal iMetVbolism i%>^BMR;* that yoMf :body ■ 
needs for involuntary ^ctii)n: This is ^qnly '1'i^>t*^,^..^*??f ii^,.^ 
' Activity IV , ^5How mx .£pergy Does Your M Iteed? ^ you 'W|'ll «dd this ■ 
to the energ y your *ody iieeds for your Dilly Voluntary. 'A«^^1y"1?s,» OVA, 
jSd the SpecMc"^^^ Acjt^fon -of your Dody., SDA. T^fl; i^ou wiiH kx^ - .] , 
your totar daily x:»loM(i. heeds.*^^^^,^^ ; ' . - 



ACTIVITY 'IV HoW;Much Energy Does Your Body Need? 
ifltroduction - 

How many calories do you need each day? This depends upon your: 
Basal Metabolisni Rate (BMR)* « - 

« 

Daily Voluntary Activities (DVA), and 

Specif4c Dy^jiamic Action (SDA) 

The Basal Metabolism Rate , BMR, is^the amount of energy used by your 
body while you are at rest*. This energy is necessary to^keep your 
involuntary functions going-such as the heart beating. 

The amount of energy for your Daily Voluntary Activities , DVA, will 
depend upon your interests and life style: It makes good sense that 
a person playing football, basketball, or tennis will require more 
food than t'he student that drives to schools-sits all day in class, 
and then goes home and'watches television^. Your DVA. .energy needs 
can be determined by listing your Daily Vo'Iuntary Activities on the 
suggested data table. Then look on the chairt for the energy' requ>red 
for these activities. Record the amount of time in fractions of an 
hour that you are engaged in each activity. Next, determine the 
total amount of energy needed by multiplying the jf^cal per hour for 
your activities by the fraction of the hour and^totaling thesre 
figures • • * 

The energy needed for your Speci f i c Dynami c Acti on ^ -SDAl is used. to \ 
. digest and metabolize your food, SDA can be determined by taking 
10% of the addition of the BMR and DVA. ^ 

* » i ^ - ' 

' By adding the BMR, DVA, and SDA, you can determine the total, afnount 
of calories needed by your body. 

Excess food energy is stored in the body as fat. ^ If ,you^ start to 
gain weight, you probably are not balancing your activity, with -your 
food intake. , \ . 

Materials You'll Need • . 

"Amount of Energy Needed for Voluntary Activities" table.. 

Amount of yoiir Basal Metabolism Rate determined in Activity III 
"Determine Your B^sal Metabolism Rate, BMR". • . -. ' . 

Procedure ' . ! , 

1. Record your BMR from Activity III in your notebopk*, 

2. To determine the Daily Voluntary Activities^ DVA^fCppy the suggested 
data table in your notebook. , \ " 



UNIT IV, CONCEPT C, 'ACTIVITY }V '(continued T ; ' 

3»- Record your activities for the last 24 hour period. Use fractions 
^of the hour 'if you did not do the~activity 'for the v^hole hour.' 

For example: If you jogged for i hour, use .5 hours^.' ^ 

* 4. Multiply the fraction of the hour or the hour by the amount of 
energy needed for each, activity. ^ 

|l NOTE: You do not find sleeping on the table as this is accounted 
for in your BMR.* 

5. Add the last column of the suggested data table and multiply this 
figure times .your mass in kilograms for the amount of energy needed 
for your Daily Voluntary Activities, DVA. 

Daily 1/oluntary Activities = Energy (kcal/kg) x Your Mass (kg) 

DVA = kcal/kg x^^ kg ' 

6, To determine the energy needed for your Specific Dynamic Activities^ 
SDA, take 10% of the sum of the energy needed for BMR and DVA. 

Basal Metabol-ism Rate, BMR ( ) kcal - * „. 

Daily Voluntary Activities, DVA ( - ) kcal 



Sub Total : ( ) , kcal 



X .10 

■■ ?M - ' 

Specific Dynamic Action, SDA (' . - ) kcal 

*7. To determine the total amount, of energy needed for Your , body,, .add 

BMR, DVA, and SQATl^ \ [ ■ 

V <'' • ■ • ' • ' « ' ' 

Basal Metabolism Raie,' BMR ( . .) kcal " , 

•Daily Voluntary Activities, DVA ( ^) kcal \ ' 

Specific Dynamic Actipn, SDA ( ) -kcal 



Energy _ ( ' ) kcal r, 

8. Multiply your energy needs by your ideal mass in kilogram^. 
Your Daily Energy = ^energy X Ideal B.ody Mass (kilograms) = k caT 
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UNIT IV, CONCEPT C, ACTIVITY IV (continued) 

Suggested Data Table for Daily Voluhtarj^ Activities, DVA. 



Specific Activity 


A 

Fraction of hour 
or hours 


B - 

kcal/kg/hr ^ 


— »r : ; - 

Energy 
A X B . 
•kcal/lcg, 






















> 

SUBT(iTAL 













Interpretation " • , • 

You. know the amount of energy needed for your Basal Metabolism .Rate, t^pe 
of Daily Voluntary Acuvities^ and Specific* Dynamic Activities, Yqu muit. 
balance this amount of enei% with your daily food Intake, On the oth6r' 
hand, if you eat more •than is necessary for your dan^ activities., youir . 
body stores excess- energy in the form of fat.. 

. You are ready for Activity VI , "Balancing- Activity with Food Intake", 
where you will make/a list of your daily food Intake. This WllT.help 
you determine if you, are balancing the energy that is, needed by your 
body with your food intake. . . ^ ^ . . - . 

Further Investigation 



Compare your energy needs to that Of members of your class vyho a*^e enjgaged 
in other activities. i , ' , 
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UNIT IV; . CONCEPT C, ACTIVITY IV (continued) ' ' 

Amount of Energy Needed for Voluntary AQtivjties 



Costs of activities in kil'ocalories per kilogram-per hour' 
exclusive of basal metabolism and specific dynamic. action. 



. kcal/ 

Activity " . ' kg/hr 

Basketball • , ).5' 

Bicycling (century run) 7.6 

Bipyclfng (moderate speed) 2.5 

Boxing 11.4 

Carpentry (heavy) 2.3 

Cello-playing 1.3 

Crocheting 0.4 

Dancing 3.8 

Dishwashing ' 1.0 

Dressing and Undressing 0.7 

Driving automobile 0.9 

Eating \ 0.4 

Fencing ' ' 7.3 

Football ' 7.5 

Horseback riding, walk L4 

Horseback riding, trot 4.3 
Horseback* riding, gallop " . &.7 

Ironing (5-pound iron) 1.0! 

Jogging 7.5 

Knitting Sweater 0.7 

Laundry, light « . , 1.3 

Lying^ still , av/ake 0.1 . 
Organ playing (30% to -40% 

of energy hand wrk) ^ 1.5, 

Painting furniture 1.5 

Paring potatoes - 0.6 

Playing Ping-Pong 4.4 
Piano Playing 

(f4endelssohn*s songs) ' 0.8 
Piano Playing 

(Beethoven's "Apas^ionata^' 1.4 




Activity ^ 

Piano Playing (Liszt's 

"Tarantella") 
Reading aloud 
Rowing in race 
Running 
Sawing wood 
Sewing, hand ] 
Sewing, machine 
Singing in loud voice 
Sitting quietly 
Skating 
Soccer 

Standing at attention 
Standing relaxed 
Stone masonry . . 

Sweeping w/broom,, bare flopr 
Sweeping w/vacuum sweeper 
Swimming (2 mph) 
Talking- 
Thinking . . 
typewriting rapidly 
Violin playing ' 
Walking (3 mph) 
^Walking rapidly (4 ♦mph). 
Walking at high-speed (5^3 ijiph) 
Washing floors..^;^- 
Writing 



kcal/- 
Ka/hr 

2.0 
0.4 
16.0 
7.0 

0.4, 

0.4 

0.8 

0.4 

3.5 

7.5 

0.6 

0.5 • 

4.7 

1.4 

2.7^ 

7.9 

0.4 

0.4 

1.0- 
. 0.6 . 
•2.0 • 

3.4 

9.3 

1.2 

0. 4 • 




ACTIVITY V Problem Solving Hypothetical Diet Cases- • 
Introduction • •. • ... 

By determing diet requirefments foir specific cases and prescribing 
a proper 'amount of caloric intake to fit their needs, you will be- 
come aware of the needs for. indivi|fual cases and in the future 
* recognize tties? problems in ypur^own diet. 

Follow the step by step procedure in selecting the caloric intake , 
' needed for each hypothetical case.O 

• A. Basal Metabolic Rate, BfJR 

1. DetermineA the ideal >^eight , use the given wetght^^or refer 
to a weight chart. ^ \ , 

2. Change pounds to kilograms, (2.2 lbs. =J ki^logram). 

3. Determine hourly BMR (multiply weight "in kilograms by 
BMR factor.) 



a. factor for (T : 1.0 kcal/hr. 

b. factor for x : 0.9 kcal/hr. 



4. Determine daily BMR (multiply by 24 hours). 

5. After growth stops, the BMR decreases Z% per decade 
throughout life. (Even though this varies !rf in- * . - . 
divi duals, we shall use 22 years as the age when 

growth stops .0 ^ : . 

B. Daily Voluntary Activities, DVA ♦ \ . 

There is a quick way to determine this without accounting for each 
minute pf tKe day. Select thk appropriate general. type of, muscular 
work for each hypothetical caje, then multiply this, percentage tiiries 
the BMR which you determine In "A". . 

1. Sedentary (mostly sitting), add 2055. ' - [ 

1. Light Activity, add 30%. 

3. Moderate Activity (a nurse), add 40%. 

4. Heavy Work (a carpenter), add 50%. v ^ : . 

C. Specific Dynaniic Action, iSDA^ ^ > < 

After taking the sum of BMR and DVA you will need to increase or - 
decrease wis. figure according to the SDA qf-^ach ,case study. . The 
following factors will influence the daily energy requirements- of 
each case study 4: - ' . ^ > 

1. Diet^ Mixed or balanced ~ Increase BMR^pl us DVA by 10%, 

^ Pure carbohydrates Increase"BMB' plus^DVA by , 651?: ' 

Pure fat - ^ Increase BHR plus DVA by \ $i . 

Pure protein Increase BMR plus. DVA by. 185^ ^ 

If diet unknown Increase BHR >t us DVA by lOjK; 

2. Body temperature: For each degree above ^normal , increase BMR* 

plus DVA by 7% (normal is 98,6^F). 



*9' . .131' 



3. Climate: If the average annual temperature is 98 F;or 

below increa'se by 2-5%.- ■ •, 

If average annual temperature is above 98. F 

increase by 0.5%- for each degree. 

4. Stress: If epinephrine from, the adrenal glands causes 

body 'changes increase by 2%. 

5. Pregnancy: Increase 200 calories per day during the' 

last Sflionths. 

6. Lactating:^ Increase 500 calories per day. " 

7. Hyperthyroidism (ove>* secretion): Increase by 75:%. 

8. Hypothyroidism (under secretion): Decrease by 30-40%. 



Remember an energy deficit of 3,500 kcal/week or 500 kcal/day is 
necessary for the loss of a pound of body fat. 



Procedure 



■Determine the daily Icilocalories for each of these hypothetical cases 

•Case 1: 17 year bid; 167 pounds, plays football, eats a 

, mixed diet, in good health. 

9* 
', 17 years oldr 118 pounds, njixed diet, in good 
health, mostly sedentary*. 

Case 3: Q 38 years old,, 220 pounds,, ditch digger, 5 mopths 

pregnant, body temperature 101°F, lives in-Alaska,. 
eats a pure fat diet. 

Case 4: (jf 55 years old, retired mailman, 6 feet talT,.,-50 
pounds overfreight', refijiishes furhiturJe, eats a 
mixed diet, doctor wants him to loose 2: pounds ; 
per week. - . " 

Case 5: * (Make up several , unusual hypothetical cases 
. your 'own using the unusual Ifactors abby.e..)- .- 



Further Investigation 

Study the dietary needs of "Real People". • Select, three .people with 
varying activity to determine their caldric needs. ^Use close rela- 
tives,, or friends at school. ♦ 



ACTIVITY V . Balancing Activity with Food Intake 

Introduction , ^ . - ' ■ - . 

, By now you should have a ball park figure for the amount of energy your body 
needs for basal metabolism rate and your typ6 of body activities* You are . 
ready to find out exactly how much energy you are .putting intp your bo^, every* 
day. To do this. you must wHte down everything you put into your liwuth and_^ 
ingest for a 24 hour period. This is a "24 hour diet recalH. Be sur.g.to 
write down the quantity you ingest. Your next step will be to look up eacti 
item in "Nutritive Value of Foods" and determine the amount of each nutrient. • 
Make certain you include all of your snacks, soft drinks,, junk food, or 
whatever. Add all the columns and compare the energy, calories, to the 
figure you determined in Activity IV, "How Much Energy Does Your Body Need? ^ 

Materials You'll Need " . ' - , 

"Nutritive Value of Foods" as a resource. 
Procedure ■ , ' 

1. ^py the suggested data table in your notebook. ■ 

2. Select a 24 hour period to list everything you put into your mouth. 

3. Write the amount by each item. ' 

4. Look up in "Nutritive Value of Foods'^ the amourjt of each nutrient. - , 
5* Total each column. |^ 

6. Make a comparison of the amount of energy nutrients you found .that your- 
body needed In Activity IV, "How Much Energy Does Your Body Need?", write 
this on the data. . .• . ■ . ' . . 

7. Compare the other nutrients to the amount on Table '4 page 32 "Nutritive 
Value of Foods". Wrjte this ori the data table. ' . . •, 

8. Find the difference between your food intake and your body needs. Use a + 
to indiciute more^of the nutrient than is necessary. Use a r to indicaf^ 
a shortage of the nutrient. * ' 

Suggested Data Table . 

. Following this activity. . . ' ; ' 

Interpretations , . ■ ' . / 

Which nutrients are you missjng in your 4iet? What foods will you need %o 
- make up these shortages?. 

the term "empty calories" wilT soon become obvious S(s you look at the nutrients 
found in a soft drink, potato or eorn chips, cr^tCkers, or candy. bar. Compare 
• this, to the nutrients in a p^ece of . fruit such a banana, apple, ot orm^,,: 
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UNIT IV., CONCEPT C. ACTIVITY Vt (continued) 
Further Investigations 



4 



I /'A quick cost comparison is also important. Compare the cost of a 
k ^ soft drink with an^ apple, orange, or even a glass of milk. Next, 
\ compare the nutritional valuf of each. 

e 

Make a cost comparison of milk and soft drink using the ^ame 
volume of each. Compare the nutrient value of eacfr. 



UNIT IV, CONCEPT C, ACTIVITY VI 
(continued) ' * * 



24 HOUR DIET RECALL DATA TABLE 



Food 



-J 

CO 



TOTAL 



Your Daily Needs 
according to 
Tablp 4 "Nutri- 
tive Value of 
"Foods" 



Difference be- 
tween food intake 
and body needs. 
Use + if over, 
-if under. 



Amount 



Ener:gy 
kcal 
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Protein 



Minerals 



Calcium 



Phosphorus 



Iron 



Vitamin 



Vitamins 



Thiamin 



Riboflavin 



Niacin 



Ascorbic 
Acid 



iIVITY 'VII Diet Analysts of Your 'Favorite Meal a ' . • 

. Intrpcjction . ^ . . ' . • ^ • 1 - • v ■ 

— ^" — ^ . / . , ' — . ' :\ 

What is yoV favorite meal? ; . . • 

Is it McDonaldiiS or Hardee's ''hamburger and french fries? 

Is* it a ehick-Fil-A sandwich and drink? - / " 

^ . * . • . 
Is it aCotonel Sanders fried chicken dinner?' 

Is it soul food meal (this is considered to be ^ typical meal 
in South Carolina)? . ^ : . 

Is it a seafood platter at HurrelTs Inlet? 

Maybe it's Christmas Dinner? ' ^ 

Could it be a Bar-B-Q dinner? . ' 

* ■ ^ "■• . 
How about school lunches? Everybody eats on fried chicken*ahd . 
cinnamon bun- day. ' 

In this activity you will analyze at^east one of theise meals 
. for all the' nutrients and then determine what yoy need for the. 
. rest of thfe day so that you, can balance your acti vity^wtth your 
fodd intake/ , * . . . ^ ^ 

Ite terials You Ml Need ... ^ ' • ' ' ; ' . 

.-iutritive Value of Foods- . \ - 

Suggested Data Table / - . " , . 

-following this activity. ' \ x . , . . : • 

Procedure . , . . . ' 

ll Copy the data table in your notebook:. / . _ • * . . \. 
' ' - ' - ' " ' ' - * r ' ^ , 

* 2-. list tne foods:^and the amounts of each in the appropriate 
: column; ' > ' * , ^ ' '> / . 

, 3. took up in Nutritive Varlue;of Foods for the amount eSich 
< nutrient in-^the meal you selected* ' \\ * 

4.. Total th^ nutrients a^nd pUce-this amount in the proper 

' 'place;' . ' : \, • - ' \ • ^ 



UNIT JV,. CONCEPT C, ACTIVltV VIl (continued) 



5. 



In the appropriate place on the data table, put the energy 
you found necessary for your basal metjibol ism rate and your" 
tyjje of activities. 

For the other nutrients necessary for you, use those Tisted 
for your body' weight, sex, and age on Table 4 Nutritive Value' 
of Foods. * 



7. 



Subtract your favorite meal from your dally heeds. 
+ if the meal providied more than enough, nutrients. 
- if this meal did not prbvicjfe enough tiutr^i en ts. . 



Use a 
Use a 



Interpretation . 

-i/hich nutrients does your body need for the rest of the d?iy? 
Wh^ type of food will you need to eat for the balance of the 
day? . ' , 



UNIT IV, CONCEPT C, ACTIVITY VII 



ANALYSIS OF YOUR FAVORiltl HEAf 











Minerals 




-viucumn M 
(Inter- 

- ndtiuna 1 ; 


•Vitamin B, 
I niounin 
(Mini- 
grams ; 


Vitamin Bp 
Ki DOT lavir 
. (Mini- 
grams ) 


riiacin 
(Mini- 
grams; 


Vl^amili V 
Ascorbic 

Acid 
(Mini- 

grams > 


Food 


Amouriu 


- Food 
Energy 
^i/d lories j 


Proteins 
\ grams ; 


v/d jci um 
. (Mini- 
grams ; 


rnospjiorus 
(Mini- 
grams j 


Iron 
fMilli- 
grams) 
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Nutrients fteeded daily for your body. 

Total nutrients in your favorite meal. 

Difference between your daily needs 
and your, favorite meal. 
Use + if this meal is, enough, 
.Use - It not enough' nutrients. . : 
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SUM, soil, m inrmsMtm 

CO'iCEPT A The sun is an ultimate source of food 

OBJECTIVES Upon completion of this concept, the students should 

be able to: ^ ' 

'\ ' ' ' ^ ' 

1.. Explain how energy from the sun. is converted into , 
. ' energy in, the. form of plants useful to man as 
food and fibefr. . ^ 

. 2. Conclude that man uses the -energy stored ip.the 
plants for body 'needs. 

< r 3, Realize hov/ only a very small portion of the radiant 
energy from the sun reaches their dinner table in- 
the form of food. 

BACKGROUND INFORMATION FOR TEACHERS 

: = 5 

Janick, Schery, Woods, Ruttan; W. H. Freeman and Co'rpaiy., 
Plant Science ,, pages 30-54. - 

Teaching Strategies 

SUGGESTED ACTIVITIES FOR STUDENTS 

' ' }' Taking the Green Out of Greens 
. IL' Soft Drink Energy Pyramid 

TRANSPARENCIES 

L Light-Energy Source for Pho^tosynthesis 

II. Transfer and Absorption of Sun^s Energy 
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From the sun to the supper table, hpw.does this all take place? 

The sun, soil, and atmosphere provide the building blocks and mortar 
for air food. The CO2 and'H20 are the building blocks, while the. 
energy from the sun is the mortar. The process of this conversion 
IS photosynthesis, which requires CO2, H2O, sunlight, and chlo^-ophyl 1 . 
The products of photosynthesis are the carbohydrates {sugars, starches,, 
and cellulose). Use Transparency I . Light-Energy Source for Photo- 
synthesis, to illustrate how carbon dioxide and water in the presence 
of light and the catalysts, chlorophyll, form glucose, a simple form of 
sugar. 

6 CO2 * i2 H^O * 673,000 calories > tgHj^Oj t eO^^H^O 

Carbon dioxide + Water + Light Energy YieWs-^ Glucose+Oxygen+Water 

This means that 673,000 calories is stored in the plant. 

Chlorophyll, the green pigment in plants, can be separated by chromoto- 
graphy. Activity' U "Taking the Green out of Greens", will help 
the students understand the role of chlorophyll in green plants and 
also give them first hand experiences in analytical procedure of chrome- 
tography. , * . 

When people eat plants, stored energy, is released. Thus by the action 
of catalyst, chlorophyll , and by the process of photosynthesis the 
building blocks. (CQ2 and H2O) combine with the mortar (sunlight) to form 
plants tKat support all living organisms. 

Make certain the students grasp the meaning of "from the sun to the supper 
tab! e", , 

Thfe amount of energy from the sun that' is lised for pUrtt growth is very 
small, only l-2%. Transparency II > Transfer and Absorption of the Sun's 
Energy, illustrates the various amounts of the sun's energy that is ex- 
, changed on a summer's day at noon by the width of the arrow. Note that 
only a small part of this energy is transferred to plants. Where does 
ijwst of the, energy go? The amount of energy captured by photosynthesis 
is represented by the total biomass,^ This is the' total amount of living 
organic matter on the earth. It is usually represented by the oven dry 
mass of -all the vegetative material on the earth. Of course this is only 
a crude measurement. 

Of this amount of energy that reaches the plants, only 1 or 1% is stored. 
. Animals and other organisms that feed on green plants are equally in- 
efficient. As the energy progresses through the food chain* only a small 
percent is transferred. Remember that as energy progresses up the food 
chain much is lost by indigestible materials such as hide, hair* boners', 
roots, stalks, and stems, ^ 

By a rough estimate it has been determined that it takes 100,000 pounds of 

•13.8 ... 

14^ 
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algae to produce 1 poundl^of codfish. The energy lost in the food/^ 
chain is made clear by Activity II, "Soft Drink Energy Py ramid.^ ^ 
Four students .v/i 11 represent each stage of the food cha+rr;; One ' * 
student will represent grass, one the grasshopper, amother person 
/.•/ill represent the snake person and the fourth wilY represent the 
hawk. What will this do to the world demand for fiod as the popu- 
lation increases? ; \ . 

Make it clear to the. students that we lengthen the food chain by 
eating meat^ thus creating another giant energy lossA This will 
be important as the demand for food increases with world population 
gains. Orientals have a diet that is primarily made up of plant 
materials, while in the United States, we have a high capita consumpt'of.. 
of meat — the highest in the world. 

Even though the plants provide the link between sunlight and food, 
there is a' tremendous loss of the sun^s energy. This concept should, 
oe evident to all the students. 
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'UNIT V ' What Are the Ultimate Sources of Food:* Sun, Soil, and Atmosphere 
CONCEPT* A The sun is an ultimate source of food 



ACTIVITY I Taking- the Green Out of Greens 



Introduction 

The separation of plant pigment from leaves will allow the 
students to use the technique of chromatography. Chlorophyll, 
the green pigment in plants, can be separated frorn the green 
leaves ,of collards,, turnip tops, mustard, spinach, and tender 
greens, and serves as a catalyst hecessary for photosynthesis. 

A catalyst promotes the rate of^'' chemical reaction without 
being permanently altered. Many theories exist on the reaction 
of the -catalyst but scientists do not fully understand this 
action. Catalysts* are often^ used in other disciplines. For 
instance in politics, it is used to indicate a promoter of a 
movement. However, catalyst is best understood as a chemical 
term where it enables a change to occur that otherwise might 
be difficult or time consuming. 




Chlorophyll, the catalysts in pliotcl^ynthesis, can be separated 
by the analytical technique of--€hromatography. This process 
. v/as discovered by a Russian botanist, Mikhail tswett, when he 
separated chlorophyll from foliage by using tolumn chromoto- 
graphy. Tsv/ett placed^a glass tube filled with Calcium 
carbonate in a vertical posttion and pOrured the plant extract 
through the top of the tube* The pigments separated because 
of the different rate of absorption of CaC03. 

You can separate chlorophyll from greens by making an extract 
of the plant pigment. This can be done by placing little pieces 
of crushed leaves from collards, turnip tops, mustaH gteens, or ' 
spinach in a test tube just covered with a J:3 ratio of water 
and isopropyl alcohol/ Heat the test tube in a H20,bath until . 
the liquid turns green. This is the extract. Place a drop o,f this 
extract on a strip of Whatman paper. Repeat this a number of times 
until you have a greien spot of chlorophyll extract on the paper 
strip. Next place the strip of paper in a test tube containing a 
developing solvent such as isopropyl alcohol • The chlorophyll in 
the solvent migrates up the paper at different rates separating" 
it into individual plant pigments. 

The green pigment in the leaves will separate into: 



Chlorophyll A . ' - Light yellow green, and 
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Chlorophyll B . Dark yellow green, 

Matyials You'll Need . .... . . 

Wh^iiicrfi' #1 filter paper 

Jf^ayes from collards, turnip tops, mustard, tender greens, spinach, 
^ ' or Kudzu, , . . 

1*:3 ratio of water and Isopropyl Alcohol — solution for extract 
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IsopropyT atcohpl - developing solvent 

Water bath- 

Test tubes 

Glass stirring rod 

Bunsen burner 

Jling stand 

Wire Gau2e ' 



Green foliage 
Isopropyl Alcohol 




Procedure 



Break the leaves ^from each of the greens into small pieces. 
Place the pieces in a test tube with 1:3 ratio of v/ater and 
isopropyl alc^ohol. Use enough of the, alcohol and water 

mixture to just cover the greens. * Separate test tubes will 
be, used for each of the greens: 



2. 



3. 



Place the test tubes in a water bath made from* a beaker half 
filled with water.' Bring the v/ater to boil. Soon the pigmen-t 
will dissolve in the water-alcohol mixture and it will be 
colored green. This is your chlorophyll, extract. 

Warning Isopropyl alcohol will ignite.* Therefore be sure to 
use the v/ater bath. Keep the alcohol away from the flame at 
all times. 

Cut the Whatman #1 filter paper into strips about 1 cm by 15 
cm. You will need one strip for each test tube. 

Place a drop of the chlorophyll extract about 1 cm from. the 
end of the strip of Whatman paper. Use a glass stirring rod 
to spot the paper, let it dry for a few minutes. Repeat 5 or 
6 times. A drying oven-T^ill speed up this process but .is not 
necessary. 

Pour 2 ml of the solvent, isopropyl alcohol. In a test tube. 
Place the strip of Whatman fil ter paper ^that has been spotted^ - 
with the plant extract in the test tubQ and stopper. Allow to 
develop. • , ' ^ ^ - ' 

When the solvent fras reached the >tpp of the Whatman filter paper, 
remove and place on a paper towel to dry. Observab'ofts^ can be 'made 
of the chlorophyll. NOTE: Chlorophyll can be extracted and stored 
tn the refrigerator with some success. ' ^ 

Interpretation of Results • n ^ 

Did you have bpth 
« 

Chlorophyll A ' ' 

Chlorophyll B ---- 



6. 



Light yellow green, and 
Dark yellow green? 



Further Investigations 

The pigments in other vegetables can be separated in this same manner. 
. Try carrots, beets, or tomatbes. 'Dried parsley- can be soaked over 
night in water then spotted on .the filter paper. ' Try other solvent?; 
such as ethyl alcohol or acetone. ^ 
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ACTIVITY II 



Introduction 



Soft Drink: Energy Pyramid 

(taken f rom NSTA packet on Bioconversion J. 



The following act;ivitie*s are presented to impress you about the 
.magnitude of the energy lost through the successive levels of a * 
. food pyramid. Energy is not'transferred. For example: protein 
in meat takesmore energy to produce than the protein in grains 
or beans ^ , ^ 1^ . ' 

. CAUTIOM: The success of this activity depends upon secrecy on ^ 
the part of the teacher! Special ijistructions are 
given for the teacher. ' ' 

Materials You'll Need ' . ' 



■:r\ 



1 liter bottle, soft drink , \ 
4 paper cups {approximately 120 ml 
1 - 100 ml graduated cylinder 
1 - 25 ml graduated cylinder 
1 pipette 1 or 2 ml graduated in 
will do) 

Procedure for the Teacher 



each) 



, 1 ml (a medicine dropper 



Part I: Revifew the basic progression of a food chain from 

the primary producer to /the final consumer, noting 
-that there ns a loss of 80% of the energy at each 
step of the pyramid; then present. a chain consisting 
of (a) grass, (b) grasshopper, (c) sna'ke, and id) , 
hawk. ' . * ^ -J 

Part II: Have the class elect* one person to be the grass, one. 

to be the grasshopper, one to be the snake, and one 
to be the hawk- {Were is where .the sgcr&cy comes in, 

do hot tell them what will happen. after. they are . 
elected;) ( 

Part III: ^ Open a liter bottle:of soft drink. Give ea'ch of the 
characters a sma'll drinking cup (approximately 100 
ml)- Next using a 100 ml graduated cylinder, a 10 - 
ml cylinder, and a pipette graduated in .1 ml, carry - 
out the following operations: 

. / L E^cplain tfiat the 1000, ml the soft cirink arbitrarily 

represent? 1000. joules of energy coming from^the sun. 
Pour 100 ml of the drink into the cup of the "grass 
person". Now dramatically pour the)Other 900 ml of ^ 
drink down the drai^, explaining that* (90%) -9 of 
the energy falnhg on' agriculatural lands is not 
, fixed by photosynthesis as chemical energy; (plant 
, fopd), and, therefore, does not become part of the 

, food .chain. (DO NOT LET THEM TALK YOU OUT OF 
POURING IT DOWN THE DR/ilN. THIS AMOUNT MUST BE 
PISCARDEb.) ^ 
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UNIT V, CONCEPT A, ACTIVITY II (continued) 



2. Have "grass persgn" pour 10 ml of the drink 
(measured carefully by the small cylinder) 
into the cup of .the "grass hopper person". 
"Grass person" may now consume 90 ml of tife 
drink. 

3. Have "grasshopper person" measure 1 ml of this 
' ^drink (with the pipette) into the cup. of the 

"snake person". "Grasshopper" may how drink 
the remainder of tbis^ portion. 

4. Have the "snake person" measure'.l ml of this 
drink into the cup of^hejihawk person". 
"Snake" may now drink/their portion. 

5. "Hawk" may now drink the last drop (if it can 
be poured. out of the cup)- 




Energy Pyramid 

I' ' 

Each step energy is lost. 

Interpretation of Results 

Answer questions on "Soft Drink Energy Pyramid". 



Hi 



ERIC 



143 



UNIT V, CONCEPT Ar ACTIVITY II (continued) 



"SOFT DRINK ENERGY PYMMID" 



Consider the "soft drink" activity you have performed as a class. 
Then answer the ^llov/ing questions: 

1. Three of the scenario characters passed along one-tenth of 

^ , the energy each had originally received, .What part of the 

H , original energy received from the sun did. each character 

' receive? (not quantitatively, but qualitatively). 



What happened to the remafnder of the energy received by that 
part of the pyramid represented by each student? 



How much more energetically efficient would it have been if 
"hawk person" could just have eaten (consumed the drink 
passed on by) "grass person". 



4. Relate- the food pyramid you have demonstrated today to man's 
energy problems and his possible solutions of them. (Use yorir 

. . imagination, consider ideas you may have .heard of new energy^ 
sources, and try to predict some of our future technology.) 

V . 
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Teacher's Key 

. * "SOFT DRINK ENERGY PYRAMID" - ^ 

Consider the "soft drink" activity you have performed as a clas^..- 
Then answer the following questions: 

1. Three of the scenario characters passed along one-tenth of 
the energy each had originally received* What part of the* 
original energy received from' the sun did each character 
receive? (not quantitatively, but qualitatively). 

Ans. This is the only part of the sun's energy fixed by the 
organism, producing biomass and containing chemical " 
energy converted from the light component of the sun's 
radiant energy . 

2. What happened to the remainder of the energy received by that 
part of the, pyramid represented by each student? 

Ans« It was used for activities of the organism, expended to 
carry' on life activities, and finally 'lost as thermal 
^ reradiation . . 

.3. HowTmuch more energetical ly -efficient would it have been if 
"hawk person" could just have eaten (consumed the drink 
passed on by) "gras^ person"? • , 

Ans« It would have been 100 tijjies more' effective ,in amount of 
energy passed to the havk. Note that each step in the 
pyramid approximates a power of 10 in the energy loss . 

4. Relate the food pyramid you have demonstrated today to man's 
energy problems and his possible solutions of them. (Use 
your imagination, consider ideas you may have;heard of new 
energy sources, and try to predict some of our future 
technology.) . - 

Ans. a> Man in the U.S. tends to eat meat as often ^as 

possible, thus utilizing at least one more link in the 
energy flow pyramid. Each step means a 90% loss of 
the stored energy to a degraded form. If man adopted 
a cereal grain food source, less land would be needed 
to support the huma>i population » and other crops. 
•Some crops directly convertible to energy, could be 
grov/n. 

b. Furthermore, chemical and enzymatic treatment may use 
cellulose materials for fuels such as alcohols . 

c. Large quantities of the residue biomass materials not 
passed on in the energy flow might be burned directly 
for fuels. (However, possible environmental effects 
of not returning biomass materials to the land -- such 

^ • as soil tilth and nutrient impoverishment . ^ 

d. Students will probably come up with other ideas that you 
may want them to. investigate further . 
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' COtNCEPT 6 ' . Soil as 'an ultimate source of our body nutrients vary 
.physically. I ' . * ^ 

OBJECTIVES Upon completion of- this concept, the students sho'wlc 
be able to: 

!• Realize that the nutrients necessary for gpoc 
health are taken by the plants from the soil. - 

■ 1. Analyze* soil physically, 

3; Classify soil by texture, sand, silt, and 
clay, 

4, Explain the physical components of soil 
necessary to harvest nutritious food, 

BACKGROUND INFORMATION FOR TEACHERS . . ^ 

Janick, Schery, Woods, Ruttan; W. H, Freeman and 
Conipany, Plant Science , pages 257-281 " ' 

SUGGESTED ACTIVITIES FOR STUDENTS 

I. Taking Soil Samples . . ~ 

IL SiDUth Carolina Soil 

. Ill, Determining % of Organic Matter ;in Soil • 

IV. Soil Safari ' " . 

V, Testing Water Absorption and. Retention 
Properties of Soils 

TRANSPARENCIES 

I. Classification of Soil by Particle Size 

II, Soil Texture Triangle 

' III, Soil Moisture "Feel" Chart 

« 



146 ^ ^ 



■ \ 



UNIT V, CONCEPT B, (continued) , • • . 

VIDEOTAPES (From the Office of ITV, S,., C. Department of Education) 



1. The Hew Life Vi^deotape available- from ITV. 22 min. 

^Developed by So'il Conservation Service. 
Tree distribution.' 



Discusses history of South Carolina soils 
from earliest days of the settlers to the 
present, outlining problems faced today. 



The Journey" Videotape available from ITV. 10 min. 

•Developed By Soil Conservation Service. 
Free distribution. 

Traces the course of the Santee from its 
' - source at Grandfather's Mountain to the 
Atlantic, portraying the problems and 
abuses of the river, Including erosion 
from cropland practices, as it travels 
through the Carol inas. 



15. 
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- This course has been helping your studentsf^-to leara about the 
^essential nutrients necessary to maintain good health. 

Where do these nutrients dome from? 

What are the sources of these nutrients? 

Pofee these questions to the students. Hopefully. they will come to - 
the conclusion that the source of *these nutrients is found in the 
soil. 

The functions of soil are to provide the plants a place to anchor 
themselves, supply nutrients, and water. Soil that produces 
nutritious food, must have particular prpperties. These are: 

Inorganic Minerals 
Organic Matter 
Organisms 
Afr 
, Water 

A proper balance must be maintained. If one should dominate the other 
then the soil is no longer productive. These are also interdependent 
upon one another. In the event of floodingjtoo much water would remove 
the air ind kill organisms. While |:he lack of organic matter would 
cut down on the organisms. • ' 

' ' Inorgapic mi-nerals are the result of millions of years of weathering 
rocks. As these minerals are taken from the soil, thes6 must be ^ 
replenished by 'fertilizer. 

When soil is classified by the texture, the particles- are arranged 
according to size. Use Transparency I , Classification of ^oil by . 
Particle Size, to show the size dimension of each particle. This goes 
from a boulder to the fine particles that make up clay. Point out 
that the three main soil textures are sand, silt, and clay. 

By using Transparency II , Soil Texture Triangle, you will be able to 
•illustrate the relationship between .sand, silt, and clay. Each one 
is in a different corner of the triangle. As you follow the, triangle 
clockwise, the percentages of each can be read. When jsoil is almost 
equal mixture of sand, silt, and clay, it is a loam. 

In order to really understand soil, samples must be examined^ Activity 
U "Taking Soil Samples", outlines the procedure to follow. Sample at 
least three distinct areas. It should be pointed puf'that farmers as 
well as home gardeners have their soil analyzed by sending the samples 
to Clemson Extension Service, Clemson University. The boxes can be 
ol)tained from your local county agent. If some of your. soil samples 
are sent to Clemson to be analyzed, the^e can be compared to the class- 
room tests you will be making in this unit. Keep a large sainple of'the 
ones, you send for classropm u^e. Once the soil samples have'been^-^.baken 
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the students can examine these for .the size of the particle using 
Transparency 11. 

Another activity that will help your students become familiar with 
South Carolina soils is Activity II , "South Carolina Soil". South 
Carolina is divided into three distinct geological areas. The Blue 
Ridge is the mountainous area designated by green on this map. T-he 
other two distinct regions are the Piedmont and the Coastal Plains 
areas. The last two are divided by the fall line, a sandy area whic^. 
is yellow on this soil map. At-ane time the shore Wne of the Atlantic 
Ocean v/as in this area. Many marinte shells have been found embedded ir 
this sandy ridge. The Piedmont has a large percentage *Qf clay, while 
the Coastal Plains have liiore sand. /However, most of these soils are 
considered loamy as there is a mixture of sand, silt, and clay. 

Tv;o videotapes. The New Life , and The Journey , may be shown at this 
time to help the students grasp an understanding of the soil and 
water us^ in different regions of South Carolina. 

Organic matter is another main part of soil that is necessary for 
the growth of nutritious food. Often caMed- humus, it is the decay- 
itig plant and roots that contributes to the soil by allowing it to 
retain water. It "acts as a spange that holds the water. . Organic 
matter also is a sx)urce of mineral element?. T-his is left as the 
,organic matter decomposes . 

The amount of organic matter in your soil sample can be determined . 
by the weight loss of the soil after it has been ignited at a high 
temperature. This procedure is described in Activity III , "Determining 
% of Organic Matter in Soil". This activity will require a drying oven. 
A regular stove oven wil.l not be satisfactory as the temperature musu 
be held at 700O C for 1 hour. 

Or<3anisfns must also be present in soil in order for nutritious food to 
be harvested. A soil does not become a "good" soil until it is popu- 
lated by many types of soil organisms, ranging from bacteria (harmful 
as well as beneficial), fungi, lichens, and algae, as well as many 
worms, insects, and arthropods. Some are beneficial to the breakdown 
and cultivation of soil, their decaying bodies adding organic matter, 
while others may be harmful. Ants, for example, aid by tilling great 
amounts of soil, yet, the leaf-cutting ants are' severe pests in the 
tropics. . 

r 

The fire ants have become a nuisance to farmers making cultivation diffi 
cult in South Carolina due to their giant ant hills. In Activity IV , 
"Soil Safari", the students will examine the soil sample carefully for 
these organisms. 

Soil Air is a matter of life and death to plants just as air is life 
or death to animals. Hov/ever, the composition of soil air is not equal 
in proportion to that of the atmosphere. Soil has iriore Carbon dioxide 
due to decaying organic material. Flooding for any length of time will 
deprive the roots of oxygen needed for respiration.^ A simple demon- 
stration to show air is f/resent in soil can be made by placing sonje^dry 
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soil in a beaker and rapidly covering the soil with water. Air bubbles 
will^be very noticeable. 

Water is another necessary component of soil. When your students were 
studying nutrition of the body they found out that without water people 
would perish. A large percentage of -a plant is water. Water must be 
available in the soil. ; It can be in the form of free water or capillary 
v/ater. Free water percolates or drains through the soil by gravity 
eventually adding to the- underground water table. Capillary water is 
held in the spil by surface tension and adhesive properties. The 
capillary water is available to the roots and is the medium for the 
transportation of , the inorganic minerals. Becaus^^ater is so 
essential to plant^grov/th, a "feel" test can be made by each student 
to deternfine the moisture in the scnl. Use Transparency III , Soil 
Moisture "Feel" Chart, to determine\he soil moisture of your samples. 

In Activity V , "Testing Water Absorption and Retention Properties of 
f^ils", your students v/ill learn how to compare the ability of soils 
to retain water. This is done by timing water as' it percolates or drains 
through the soil- 

In order for nutritious food to be eaten, the essential nutrients must 
come from the soil. These activities should give the students a feeling 
for the physical properties necessary for fertile soil. 

In the rfext concept your students will be able to jnake chemical te$ts 
for the major elements essential for plant growth. 
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ACTIVITY I Taking Soil Samples 



Irrtroduction ' 

Only a small amount of soil is needed for making the soil 
tests, so every practical effort should be made to secure a 
representative sample. Soil samples will not give reliable 
tests tjnless the directions for collecting and for preparing 
them are accurately followed, ^ 

Materials You'll Need ^ 

Shovel s 

Soil Containers 

Stirring and mixing "lools 

Procedure ^ 

1. A convenient tool for sampling soils is an auger, soil tfibe, 
or spade. If the spade is used, for tbpsoil samples, dig a 
V-shaped hole about 6 inches deep and cut a thin slice 1/2 
inch thick from the side of the hole at each 

location sampled, 

2. Caution: In taking samples , first scrape away all surface 
litter. Where crops are planted in rows, take samples from 
betv/een the rows and avoid sampling in or near the fertilizer 
bands, 

3. Soils that vary greatly in color or texture (sands - cTay) 
must be sampled separately, 

> 4, If the soil is too wet to plow , spread the sample out to dry 
at »*Bom temperature on a clean sheet of waxed paper, - 

I 

5. After drying, mix the sample thoroughly , remove stones and 
roots, and pack in a clean container, A pint size ice cream 
container has been used and provides adequate sample for 
testing, 

6. Mark on each container the sample number , such as 1,. 2, 3, 
and v/hether top or subsoil. Keep an accurate record of the 
areas sampled and numbers used for your^own identification 
,of test results,. - 

7. To have your s'artiples tested so that the results can be com; 
paired with your classroom tests, mail them to the Soil 
Testing Laboratory, Clemson Extension Service, CTemson, .S,C, 



Adapted from "Procedure for Taking Soil' Samples", prepared by Clemson 
Extension Service, Clemson University, Clemson, ,S,C. 
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ACTIVITY II South Carolina Soil 



Introduction 



3^ 



Geologically South Carolina is divided into three major regions; 
the Blue Ridge, Piedmont, and Coastal Plains. Soil regions are 
closely linked with the geological regions. ' The corollary is as 
follows: 



GEOLOGICAL REGIONS 
Blue Ridge ^ 
Piedmont 
.Coastal Plains 



SOIL REGION (LEGEND ON MAP) - 

Blue Ridge Mountains 

Southern Piedmont 

Carolina and Georgia Sandhills 
Southern Coastal Plain 
Atlantic Coast Flatwoods 



COLOR CODE ON MAP 
Green 

Pink and Orange 

Yellow 
Brown 

Blue, Light Green, 
Purple, and lavender 



The soil regions are subdivided into soil associations as indicated 
on the map by the color code. 

Materials You'll Need W ^ 

General Soil Map of South Carolina provided by the South Carolina 
Resources Conservation Commissiojn. 

Procedure 

The Blue Ridge geological region is made up of soil region areas 
designated Blue Ridge Mountains. This region is rugged mountains 
with narrow valleys. The soil 1s sandy clay loam and Is forested 
along with a few small farms in the . valleys. ( 

1. Which counties does this area cover? ^ ' a 

2. What percent of the land in South Carolina is classified as 
Blue Ridge Mountains? 

3. How is this land used? 

The "Up Country", Piedmont, is pink and orange color coded on this 
map. It.isT isalled the Southern Piedmont region. The land is gently 
rolling to hilly slopes with narrow stream valleys. 

4. Is this land good for row crops? 

5. Is there risk of this land flooding? 

6; What percent of. South Carolina is classified Southern Piedmont? 
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UNITY, CONCEPT B, ACTIVITY II (continued) 

7. How many counties are in this region? (Include parts -of counties.) 

8* Which counties are in this region? (Include parts of counties.) 

The texture of the *soil is sandy loam and sandy clay loam. 

9. What % of sand, silt, and clay is sandy loam? (Use the texture 
triangle.) 

10. What % of sand, silt, and clay is sandy clay loam? 

The fall ItnTis the division between the Piedmont and the Coastal ~ 
Plains. This also divides the Southern Piedmont. region from the 
Carolina and Georgia Sandhills. This soil is sand and loan\y sand 
and extends over a small band running parallel to the fall line. 

11. How many counties (include parts) comprise this area? 

12. Which counties comprise the Carolina and Georgia Sandhills? 

13. What % of South Carolina is in this area? 

14. What % of sand, silk, and clcty is loamy sand? 

15. What % of sand, silt, and clc^y is sand? \j - ^ 

The soil associations from the Southern CdastaTPlairi on to the^ 
marshes are made up of generally the same type of soils. These 
are sandy loam, loamy sand, sandy clc^y loam, and loam. These > 
were the results" of fluvial deposits made by the ocean receeding 
over a long period of time. 

16. What is the color code on this mag, for the Southern Cq^stal Plain? 

This soil' is about one-half forested with significant acreage for 
cash crops. . , - . . 

17. What percent of the land in South Carolina is in this region? 

The Atlantic Coast Flatwoods is lower and wetter than the Southern 
Coastal Plain. The'soil is- about the same composition. This area 
is commonly called the "Low Country." 




18. Is there a risk of. flooding this land? 

19. What percent of South Carolina is in this region?* 

This area has broad valleys with meandering streams with the land 
almost level with 1 2% slope. . . 

20. What is the color code on this map for the Atlantic Coast Flatwoods? 

21. 'How is this land used? 
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UNIT V, 'CONCEPT B, ACTIVITY 11 (continued) 



The purple code in tbis soil map is the flood plain area. of the meander 
ing rivers. The lavender area is the marshes and sand dunes, of the 
South Carolina Coast, This includes the estuaries that are formed by 
the deposition of silt, 

22, What is the depth of the soil to. the bedrock for the Blue Ridge 
ftountains. Southern Piedmont, and AtJ^^fltic Coast Flatwoods? 

23. Which soil region has the grecitest chance of flooding? Hfc 




^percent sand 



SOIL TEXTURE TRIANGLE 

. "F-rom Plafit Science . TWrd Edition, by Jules 
Janick. R.W. Schery, F.W, Woods, and V.W. Ruttan. 
W. H. Freeman and Company. Copywrite@1981. " 



ACTIVITY III Determining' the % of Organic Material in Soil 



Introduction 

A'e live on a carbon based planet. All living matter, organic 
material, contains carbon. Even after th^s organic material is 
dead, the carbon material is still' present. This organic 
material found in the soil can be vegetative or animal remains. 
It nay consist of leaves, stems, roots,, pieces of decaying wood, 
insect remains, and perhaps parts of dead animals. As it is 
decaying it is being recycled into useful nutrients for growing 
plants. This organic material often called humus improves the 
soil by adding essential nutrients for the plants and improves 
, the ability of -the soil to retain water. "-Good soil" must ^ 
contain humus. What distinguishes top soil, from sub soil is the 
^nount of humus present. ' , 

In this activity you will ignite your soil sample at a high 

temperature so that the' parbon in the decaying vegetative and • 
animal material will combine with oxygen to form Carbon diojfide. * 
As the gas forms it v/ill escape into the air. Youf soil sample 
will lose marss. By sHopl^ calculations, you will be able to 
determine the'% b*f orgart>c master in your soil. 

Materials You'll Need . ' 

Porcelain crucible, 1 per 2 students (Petri dish will do) 
SoiJ samples, 20 to 30 grams 
Drying oven ^ ' 

'..Tongs 

' Asbestos mat ^, ^ '* . * , ' 

Balance pan ' 

4 > 

Procedure 

1. The soil must be:Oven-dry before you take the mass. Place 
the sample in' an oven set at a low temperature, 105^ C, for 

at' least 24 'hpurs. This will eliminate the moisture in the soil 

2. Take the mass of your crucible and record. If you have just 
washed the crucible dry it in the oven before weighing. 

3. Place the soil/in the crucible and record the mass. You will 
need between 10-i20 grams. 

4. Place the crucible and soil sample in the dryihg oven. Run 
the temperature up to 7000 c for about 1 hour. This will 

i^ignite the carbon and allow it to combine with oxygen and 
^escape as Carbon dioxide, CO2. If you do not hav6 a high 
temperature thermometer then run the temperature u^ in the ' 
'oven as high as you can. 

* 5. Jf you remove the crucible while ft is-stilX hot, place it on 
an asbestos padi Allow to cool. ^ i . ^ \ 
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UNIT Vy CONCEPT B, ACTIVITY III (continued) 

6. - Take the_ mass of the .crucible and soil, record, . 

7. The % organic material in your sail sample can be calculated 
. by using the following': 

^ . - mass losfr by soil- sample . ^ . lnn^ 
. , organic material = mass of soil sample ^ ^^^'^ 

Suggested Data Table 

Soil Sample location L_ 

Mass. of crucible 



Mass of oven-dry- soil sample t crucible i 9 

Mass of soil sample and crucible after ignition 9 

Mass lost by sojl after ignition _ 9 

of Organic material in sample - ^ 

Further Investigation 

Use this technique to determine % of, organic material in various 
Ideations. Compare soil samples from wooded areas, cultivated 
•Eields, school yards, wal kways and' under shrubbery. 



■ f 
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^■CTIMTY IV Soil Safari 



Introduction 




Nttlus 



Beneath your feet are th^ organisms in staggering amounts. 
Trink of this activity aS a Safari featuring organisms of 
the soil. These organisms rangeall the way from protozoa 
to mammals. The vegetative material in a wooded area provides 
the special habitat for th& animals found in the phylum 
Arthropodes, These organisms can be collected 

by using a Berlese funnel. Once you have collected your organisrs 
use an insect identification book to identify your specimens. 

Most of the' important soil organisms found this way will be 
arthropods such as mites, myriapods, and spintails. The insects 
and J^arvae of termites, beetles, ants, and flies could be found. 
Micros.copic organisms can be found by using another technique. 

Materials -You'll Need . ' ' * 

Soil samples from cultivated fielcls, wooded area, and school 
■ • walkways, ' ' 
Containers for soil samples 
Hand lenses 
Funnel 
Light 

Ring stand 

' Bottle'^ used to collect speci ^^m-^^^ts^ - 
.Jsopropyl alcohol 




Procedure 



Collect a shovelful of soil from at least three different 
areas. Place the, soil in a closed container to prevent 
loss of moisture. 




Assemble a Berlese funnel eqU+pqient so that the light drives 
the organisms into a collecting Dotftle containing a small 
amount of isopropyl alcohol. 

Crumble th^i^oil in the funnel, Switch on the light,, and 
leavje at roorfr temperature for a day. 



^nteroretation of Results 



Examine each of your Safari specimens with a hand lens. Identify 
these organisms by using an insect identification book (A Petersen 
Guide is excellent). List the organisms found on the Safari for 
each soil sample. Why does, the light force the organisms to the 
bottom of the container? 
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ACTIVITY V Testing Water Absorption -and- Retention Properties 
' of Soils ' 



Introduction 



.ome soils retain the moisture better than others. Water drains 
quickly through sandy soils. The clay soil retains the water. 
' . In this activity you will be able to recognize the difference 
'in the permeability of eaCh type of soil. 

IP — ... 

Materia.ls You'll Need Grapefruit Juice Can 

(both ends open) — ^ 

3 juice cans, approximately 1 qt. each 
Wire screen to cover bottom of each 
3 basins large enough^to catch run-through water 
Large pan-type balance 



Screen 



Container for catchlm 



Procedure "2 

1. Assemble three soil samples in the manner of the sample 
described in Activity I. One sample should contain soil 
which has decided clay properties. (You may have to 
obtain this from the subsoil.) One should have distinct 
sandy properties, and the third should be as near a loam 
as possible.' a 

2. Fill 3 cylinders:, such asjarge grapefruit jiiice cans 
(approximately Tliter or quart) about one half full 
with the samples and label each to identify the source. 
Before filling, remcve both ends of the can^, placing a 
wire screen over the bottom and securing it so that the/ 
soil will not come through but so that water can percolate. 



3. Weigh each canyvhich is approximately one half full of 
dirt and record this weight. ^ (This may be done on a 
simple pan balance. ) 



4. Pour 500 ml water slowly through each can so that the 
soil is not physically disturbed. Catch the water which 
percolates through each, and when the water has drained, 
measure the amount in each catch basin. 

5. Weigh each cylinder with the wet dirtV Record the 
differences in v/eight from the original dry^weight. 
Determine the relative water retentive properties of 
the soils. 



Identify which has the most sand and which the most clay. Did 
sand, loam, or clay soil have the most retentive properties? 
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CO;JCEPT C ::>oil as an ultimate source of our body nutrients vary 
' chemiGally. 

OBJECTIVES Upon completion of this concept, the students shoulc 
be able to: 

1. Tell why inorganic materials such 3S nitrogen, 
- - phosphorus, and potassium, the main components 

of fertilizer must be added to the soil. 

' 2. Point out how nitrogen, phosphorus. and potassijr 
Eventually end- up on their dinner table. 

3. Explain the functions of nitrogen, phosphorus, 

' " " ~ ~" and' potassium in the body. 

4. Make analytical test of soil for acidity, 
nitrogen, and phosphorus. 

5. Make analystical test' of plant tissue for 
potassium. 

BACKGROUND INFORMATION JOR TEACHERS 

Janick, Schery, Woods, Ruttan; W.H.' Freeman and 
Company, Plant Science , pages 361 -392 . 

Whitney and Hamilton, Understanding Nutrition , 
Chart, page 3Si. 

Teaching Strategies 

SUG&ESTED ACTIVITIES- FOR STUDENTS ' 

' • .1. Make-It-Yourself pH Indicator, -The Chemist^^y 

of Soil Fertilizers , LAP p. lOa-14. 

II. Testing for Nitrates in the Soil 

III. Testing- for Phosphate,s in Soil Samples 

•IV. Plant Tissue Testing for Potassium 

✓ 

V. A Liquid Diet for .Your House Plants, The 
Chemistry of Soil Fertilizers . LAP p. 16 • 
(Read p. 14a-17). i 

TRANSPARENCY 

\. I. Approximate pH of Some Common Substances 
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Foe an ultimate source of food to be the soil, then the elements necessar 
for pla'nt life must be available for the roots to absorb. As you remem- 
ber the essential nutrients for your body are carbohydrates, fatty acids, 
.t>roteins, vitamins, minerals, and water. These nutrients must be pro- 
vided'by the food you e.at. Your students found out that carbphydrates 
contained the elements carbon, hydrogen, and oxygen.. Fatty acids contain 
the same three major elements but in different ratios. . The protein mole- 
- cule is made up of Amino Acids which have a nitrogen end. Minerals are 
the essential elements needed j*n small amounts and' the vitamins act as 
coenzymes iri breaking apart food in digestion. Water is made up of -two 
*f^' parts hydrogen and one part oxygen and without it we would perish. These 
-essential nutrients for our body' must come from the soil when the plant 
is growing. or from animals eating the plants. 

Water makes up about 90^ of a plant, with almost 10% carbon, hydrogen, 
and oxygen. The remaining part of 1%-is made up of 13 elements. Car- 
bon, hydrogen, and oxygen are available in the^soil. It is the other 
'elements that must be present in order for plants to become nutritious. 
These elements are nitrogen, phosphorus, potassium, and magnesium* All 
are needed in large amounts ernd can be expressed in parts per hundred. 
Th(j^lements needed in small amounts are usually expressed, in- parts 
peV million {pprfl% These are sulfur, iron, boron, manganese, '.zinc, 
molybdenum, copper, and chlorine. All of these elements are taken out 
of the soil as the plants grpw and must be replenished by the farmer 
or home gardner by the addition of fertilizer. This must be added / • 
yearly in order to maintain proper plant IfTutrients. 

Three critical elements nitrogen,, phosphorus, and^potassiura, make up 
the qiajor components of fertilizer. Usually fertilizer is designated ^ 
by numbers, 5-10-15. 

The farmers have soil tests made by highly trained personnel so that, the 
ri'ght amount of eiach jelement is added.l, HoVever? these three elements 
can be tested in the classroom' by your students. Soil will be analyzed, 
for nitrogen and phosphorus while potassium will be a plant tissue test. 

There is another factor to consider when adding fertilizer and that Is 
the acidity of the soil. If the soil is too-acid or not acid enough 
^ the plant roots will not thrive. Too many of the important elements 
are not available for the roots to absorb if the aqidity is not within 
a certain range. If the soil becomes tob acid, organisms are not 
present. 

Acidity is measured by the pH scale of 0--14. The neutral point-between 
an acid and a base is 7. The smaller the number the most acid the soil 
becomes. While thre larger ,n umbers indicate a basic soil ranging up to 
14. The pH of the soil should be between 4 and 9 for the best plant- 
growth. Each plant has a range of the pH scale tha£ it prefers. Use 
■ Transparency I , Approximate pH of Some Common Substances, to relate 
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the acidify to common household subs*tances. Have the students bring 
items from home to test with hydrion paper or Universal Indicator so 
that they can become familiar v/ith the pH scale. 

In Activity I ,"Hake-It"Yourself pH Indicator", the ^students will make 
a set of eight standard color solutions to. use v/hen matching their 
soil sanples. An acid-base indicator will be made by adding the 
v/ater a'^ter boiling r6d cabbage. The standard solution's will be made 
out of Household items and a few chemical? s5 that there is a ^[radiert 
of pH ranges to use for comparison, - 

Next the students will test for nitrogen in Activity I I , "Testing for 
Nitrates in the SOiTI^ Remind the students that this is the first 
number designated by the fertilizer analysis af 5^ 10-15. 

Activity II I > "Testing for Phosphates in Soil Samples", will be "^a 
chemical te.st of the soil sample for the second number on the 
fertilizer analysis, 5-10-15, 

The test for potassium often called potash will be done on plant 
tissue rather than on soil. This is Activity IV , "Plant Tissue 
Testing for Potassium," The third number on the analysis of fertilizer 
indicates the ratio of potassium. 

The numbers on a bag of fertilizer can be understood if the students 
combine their own cHemicals. In Activity V , "A Liquid Diet for Your 
House Plants", the students will add the three main chemicals in 
fertilizer, dissolve them in water, and have their own Vigero, 
Encourage the students to bring a bottle so that they can take 
home the fertilizer for^uSe on their house plants, 

The same elements that are added to the ground ^as fertilizer are 
absorbed by the plants. Later these end up on your dinner table in 
the form of fruits, vegetables, and meats, ^ — l ' * : 

Modern agriculture techniques haN^ resul ted-ih crops becoming more 
abundant as well as more nutritious. It stands to reason that if 
the soil Is ^fSrtile, the^plants grown in>the soil wilT absorb those 
elements necessary to become nutritious. 
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ACTIVITY I Make-It-Yourself pH Indicator 



Introduction 



In this, activity you will make an indicator out of red cabbage. 
An indicator is a substance that turns one color when it comes 
in contact with an. acid then changes to another color when itV» 
is in contact with' a base. This will- give you a quick- check of, 
the pH by color cofiparrson. There are many indicators on the 
market that can be purchased from a cfiemical warehouse. But^ 
this one can be made in the classroom but of red cabbage. It ' 
is called anthocyanin and can be used to test the pH of soil as 
well as fruits and. vegetables. 



Materials You'll Need 



1 head of red cabbage 
dil HCl 

For each lab group: 



Soil 

Eggshells 



Vegetables 
Fruits 



10 cm3 lemon juice 
" 10 cm3 white vinegar 
8 test tubes 
1 test tube rack 
1 gram boric acid 
1 gram baking soda (NaHCOs) 
1 gram borax {sodium tetraborate) . 
1 gram«washing soda (sodium carbonate, , . 

^ NaoCOj) 

^ 1 gram lye (NaOH) * > ..^ .. .. 

Wocedujre ' ""-^^^ ^ < 

Page 11-14, The Cf{e1aistry of Soil and Fertilizers 
Suggested Data Tabl-e ' . 



items. Tested 


Color 


pH 


Soil Sample 




• 








Fruits 












Vegetables 
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ACTIVITY II' Testing for' Nitrates ',i'ri tlie Soil 



Introduction 

Uitrogen as an .element is an odorless, tasteless, and colorless gas ^ . 
that is chemically inert (inactive). 78% of the atmosphere is nitro- 
gen in the elementary state. Before it can-be usedJ3y^pLlAn±s, J.t ^ ^ 

must combine with other elements to form a compound. , . 

' ■ ■ ' • • ' . ' 

The soil is the source of nitrogen compounds that eventually end up 
on your dinner table as meat» milk, eggs, and legunes. Ttiese' all" • / 
contain protein which is necessary .for so many body functions. The 
building blocks of protein are Amino Acids which have a nitrogen end. 

Nitrogen in the plants is found in the^-chlorophyll molecules that 
are made up of four nitrogen atoms for every magnesium atom and 
in plant protein. Although nitrogen accounts for only 1 to 5% of 
the dry weight of plants, combined with other elements it accounts 
for 25». Plants rich in nitrogen have green leaves. When a 
deficiencjr-occurs, the plants are usually very light green often 
becomiag yellowish or reddish allowing the color from other pig- ■ 
ments to show through. To prevent this from happening, a farmer 
or home gardener adds fertilizer in the form of nitrate or ammonium 
to the soil . ^ J . 

Fertilizer may be bought in the store as 5-10-15 or other similar 
grade. The first nunter, 5, i:ndicates the percent of nitrogen in 
the fertilizer, 10 indicates the- percent P2O5., Phosphorus pentoxide, 
while 15 indicates the K2O, Potassium oxide. Often this is referred 
to as the N-P-K when the chemical symbols of these elements are used. 
All of these elements are necessary for the proper nutrition of your 
• body. Nitrogen is necessary for protein, phosphorus is necessary 

for the -release of energy during digestion when ATP > ADP, and 

potassium regulates the water fluids in your body. Therefore, the 
elements- in fertilizer eventually reach your body and prlay an 
important part in'your nutritional requirements. 

in this activity you will analyze the nitrogen found in the, soil. 
This is done by making a stock solution^fl-^pdium nitrate containing 
NO3-N (Nitrogen in the foir-m if nitr-ate) WUh 'lOOO ppm (IQOO parts-/ , , . 
million) and dil'-uting-tt with water 'so that you have solutioh^ con-^ 
taining 20, 65, and 220 ppm of NO3-N. When di phenylamine is added 
to each of the solutions a slightly different color will be observed. 
These solutions cdntaining^ knowii artounts of nitrogen will be used to 
compare your soil sample that will be treated in the same manner. 
The tbree test tubes indicate low, medium, and high concentrations 
of nitrogen. When you match your soil sample also treated with^ 
diphenyl amine, you will have a rough estimate of the amount of 
nitrogen in your soil. 

Soil sample tests, are made in laboratories for farmers in the samev t 
way with th6 exception th,at a spectrx)photomet€r (colonmeterj is \^ 
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UNIT V, • CONCEPT C, ACTIVITY II (continued) 

' used to get the exact reading of the wavelength of light that 
is absorbed. This test will give you an approximate value for 
the anwunt of nitrogen in your soil samples by color comparison 
to known cqncentratio.ns of nitrogen. 

Matenals You* 11 Need 

Soil Test Kit - Obtained from a scientific, company. OR 
Di phenyl amine , . 

Cone. Sulfuric Acid, H2SO4 

Spot plate or glass plates (1 per 2 students — left over pieces 
of glass 'from a hardware store or glass plate company will 
do fine) 

Soil samples from school and home 
300 ml beaker for each sample j , - 
20 medicine dropper bottles and dropper 
30 droppers 

Procedure for the Teacher . , 

Before the class begins, make these solutions. Dissolve 0.20 
grams of di phenyl amine in 100 ml of concentrated H2SO4. Pour 
a small .amount of this solution into 15 'to 20.medicirie bottles 
for students. Label DijDhenylamine soJution. 

Make a stock solution of Sodium nitrate, ~WaN03i Jby dissolving 
1.3 grams of HaljO^ in L liter of HpO. This solution contains 

• 1,000 ppm (parts per. million) of NO3-N (Nitrogen in the form 
of nitrate). Transfer 3, 13, 44 ml of stock solution into 3 
separate containers. Label each one. Add enough water to 
each of these solutions to make 200 milliliters. The solutions 

p. you have mac^e contain 20, 65, and 220 ppm of NO3-N, respe'ctiyfely. 
These are standard solutions containing kn'own amounts of Sodium 
nitrate. ' ^ . ' 

Procedure for Students 

' \ 1. Place one drop Qf each of the three standard solutions of 

Sodium nitrate, irv the holes of a spot- plate. (A flat piece-, 
of window glais placed over typing paper will ^o fine.) 

2. Let stand for 2 minutes. You^may stir them with a glass rod. 
Be careful not to mix the samples^ . - - 

^' 3. Compare the intensity of the blue color developed in the 
three standards. 

4. Use the. first solution of 20 ppm as low,^ the second as 65 
ppm IS medium, while the third has 220 ppm and is. high. 
Estimate the concentration of nitrogen in the soil samples. 



Soil samples can be taken from the school grounds or Bv^wght 
from home. If your school is located in -a good farming area, 
it will be interesting- to use samples from well cultivated 
fields along with soil from the part of the school yard where 
jiothing has been growing," (walkways, parking lots^ etc.) 



mil 5, 



CONCEPT C, ACTIVITY II (continued) 



5. Soil samples can be made by using a spade or trowel. 
- Make certain your tool is clean. Cut a V-shaped. hole 
about 6 inchM deep. Take , a thin slice 1/2 inch thick 
from the side^ Place this in ^our container and label 
the-location. , You will need at least 5 or* 6 samples 
from different locatiX)ns for comparison. 

6*^ Mix the sample thoroughly. Weigh 125 grams, place in 
300-500 ml beakers. Enrich one of the soil samples 
with a fertilizer contain-ing nitrogen. Label this one 
, . "heavily. n-itrelted soil." Cover the soil .with 100 ml 
of water. Thoroughly stir. 

7. Set aside and allow the soil particles to settle, ^ 

8. Filter and collect the filtrate.' 

9. Add a drop of the filtrate from each of the soil samples 

. to the other holes 'in the 'spot pJate. Next, add 4 drops - 
of diphenylamine solution. to each soil sample. 

10. Let stand for Z minutes. You may stir themVith a glass 
rod. Be careful not to mix the samples. 

11. Compare the intensity of the blue color developed in the 
three standards with your soil samples. 



12- Compare your results to that of the other members of your 
class that took samples ^rom different J ocations. . 

Suggested -Data Table ^ 



"Color of 
Standard 
Solution 
Sodium nitrate 
with 20 ppm 

Low 


Color of 
Standard 
Solution 
Sodium nitrate 
with 65 ppm 

Medium^ 


. Col or- of 
Standard 
-Solution 
Sodium nitrate 
with 220 ppm ' 

High . 


' "( 


* • 





■J 
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UNITS, COMCEPT G, ACTIVITY II (continued) 



f 

Soil Sample . 


Color 


Yniir -pctimato rrF the 

results, (Low, Medium, 
High) 


Distilled H2O 






#1 






#2 






#3 ' 






#4 Heavily nitrated soil 







Interpretation of Results 

*> , What was the location of the samples that in<licated a high con- 
centration of nitrogen? 

What was the location of the sample that indicated low con- 
centration of nitrogen? 

Usually soil analysis is made with far- greater accuracy. 
However^ jn a classroom situation this analysis is satis- 
factory. If more accuracy is desired; send the soil samples 
to Clemson Extension Service, Clemson University, Clemson, 
South Carolina* 

Further Investigations 

Using this analysis technique,>compar^' cultivated^fields 
with woorfl£Lnd$, sandy soil with clay soil, or $oiVfrom 
the piedmont to^hat pf the^ coastal plains, 

m • ' ^ 
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ACTIVITY III Testing for Phosphates in Soil Samples 
Introduction 



Phosphorus, the second number indicated on the fertilizer analysis 
of is also important to the nutrition of your body. It 

is part of the energy carrier ATP, Adenosine triphosphate, as well 
as the genetic material in DNA and RNA. It is found in many of' the 
enzymes. Note that. P is the chemical symbol for phosphorus. In 
. the fertilizer analysis of 5-10-15, the chemical symbols, N-P-K, 
represent Ni't^gen-Phosphorus-Potassium. When phosphprus combines 
with oxygen it*beco)nes a phosphate. The main function of phosphate 
in nutrition is the'^tnetabolic transfer of energy. 

When a plant is deficient in phosphorus the leaves, stemSi and 
branches have a purplish color. Fruit and seeds are usually small 
and fruit often drops -prematurely. Lack of enough phosphorus 
results in sour orange .iuice, small legume seeds, and stunted dark 
green leaves on tobacco plants. 

Phosphorus in the soil originally comes from weathering rocks. N6w 
it is applied a^fertilizer to the soil in the form of superphosphate, 
! which is phosphate rock that has been treated with Sulfuric Acid. It 
is important to have the pH between 4 and 8.5 in order for the 
phosphorus in the soil to be taken up by the plants. A starter 
solution of phosphorus is added to the soil to make a good root system. 

Materials YouMKNeed 

KH2PO4, Potassium di-hydrogen phosphate 
Ammonium molybdate 
'Amniohium vanadate^ NH3^03 
Nitric. Adid, HNO3 ' ' - ^ / 

. Several liter beakers * 
' -6 test tubes for each group of students 
1 test tube holder* 
5 - 100 ml ^graduated cylinders ' 
Several soft samples from different locations 
Extracting sdlution (.05 NHcl + .025 jl^HgSOa) 

Procedure for Teacher Preparation 

Prepare phosphorus stock solution by dissolving 0.1098 grams of dried 
KH2POA, Potassium di-hydrogen phosphate, in 1 liter of water. Most 
school balance pans will only measure to the. 1/100 place; therefore, ^ 
use 0.10 g of KH2P04* This solution now contains 25 ppm (parts per 
.million) of phosphorus. Now prepare a set of 6 standard solutions 
ranging .frojn 0-25 ppm concentration, of P (Phosphorus) for the stu-? 
dents to useH»! comparing soil samples. This is done^by adding a 
definite amount of stock solution to a 100 ml flask and enough 
to make 100 ml of solution^. , ^ . 




UNIT V, CONCEPT C, ACTIVITY 'III (continued) • ' - . ^ 

Use the chart below to make the solutions. so that you will have the proper 
number of ppm (parts per milldon) of .phosphorus in each test tube. 

test Tube Stock Solu tion^fc) Conceatration of Phosphorus (ppm) 

ck^li 



1 If 'you add 0 ml of stockiWlution you will have 0 ppm af Phosphorus in the 

test tube " 



2 


II 


• 20 . 






II . 


3 


It 


, 40' '\ 


' II ' 


10 • 




4 


'll 


60 ^ 




S 15, 


i 


5 


II 


80 




^ 20> 


M 


6 


II 


100 


n 


1 25-. 


II 




(Test tube #1 is a blank or control) ^ . 

Set these 6 standard solutions aside, 

^ Make reagents as follows: 

Reagent #1 Dissolve 50 grams of Ammonium molybdate in 1 liter 
of water. 

Reagent #2 Add 500 ml of Cone. HNO3 to 500 ml of water, you 
now have 1 liter solution of Nitric Acid 1:1, 
* Dissolve 2,5 grams of Ammonium vanadate in 1 liter 
- ^ of the Nitric Acid solution. 

Reagent #3 . Add equal parts of Reagent #1 and Reagent #2,' Label 
^' this solution "Ammo^um mglybdate-Ammoni urn vanadate 

, ' mixture". This solution wil^xnot keep for a long ^'^ 
period. of time, \ A r v. . /V 

Extracting Solution To 1000 ml H2O, add 4 ml conc'.- HCl - / , / ' 

(.05 N HCl + ,025 N H2SO4) and ,6 ml cone. H2S04- ' . ''"^ 

' ' ^ Label "Extracting ,5oTutton", 

You aif^e now ready for the students. 

Procedure for. the students 

. 1. Place 6 clean test tubes in a liold^r. Now add 20 ml of each 
solution containing the different phosphorus Concentration of " 
Phosphorus (P)"in ppm, . 

2/ To each of these 6 test tubes add 5 ml of Reagent #3, the 
Ammonium molybdate-Ammonium vanadate mixture. Note: This 
will keep the ratio of solution to Reagent # J at 4:1, ' 

Solutioit: Reagent #3 : : 4rl * ^ ' ' . 
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UNIT .V, CONCEPT C. ACTIVITY III (continued) 



' This factor of 4 win be used in the -Interpretation of Results. Allow 
about 20 minutes for the color to develop. Remember Test Tube #1 is a 
blank. ■ 

These test tubes are your color standards and will be used to compare 
with your soil sample. 

3. Prepare each soil sample by dissolving 5 grams of soil in 20 ml of 
extracting solution. Add a pinch of charcoal, to each solution to 
absorb the colors, in the soil. Stir vigorously with a, stirring rod 

- for 5 minutes. i 

4. .Filter each of your soil samples and label. You are now ready to 
test your Soil* for phosphorus concentration. 

5. Add 4 ml of* soil sample extract to a . test tube with 1 ml of 
Reagent #3. Allow 8 minutes for the color to develop. Then 
compare the color of your soil to the ones you have prepared 
in the test tube rack. 

6. What .is the approximate concentrations of phosphorus in your 
soil sample? 

Interpretation of Results 

Use this chart to convert ppm to pounds per acre. 



Cone, of 



Phosphorus' 
(ppm) 


Times 


0 


X., 


5 ' 


X 


IP 


\x 


15 


x\ 


20 . 


X \ 


25 


X 



Extraction 

Solution: Amount of Soil 

Soil Ratio in 1 Acre 

by Wt. ' equals (Million pounds) ggual 

4 = 0x2 . = 

t 4 , . = . .20 . r 2 

4 = ' 40 x^ 2 

4 = 60 X 2 

4 . = ' 80 X 2 

4 = " , 100 X 2 = 



Pounds of 
Phosphorus 
(Pounds) 
(acre) 



O'pounds 
40 pounds 
' 80 pounds 
120 pounds 
160 pounds 
200 pounds 



Use the •suggested data table for ydur.spil samples.* 

The factor of 4 converts ppm solution, basis to ppm soil basis.. 
Remember a 4:1 ratio was used of the solution to Reageht n: 

The factor of '2 converts ppm to .pp2 mil fion^ because we^assume that there 
&re 2 million pounds in an acre of soil, 7.06^ inches deep with a bulk 
of 'density of.1.25. Check this by multiplying the square f§et in an acre, 
43560, by the weight of' a cubic ^foot of water, 6|.4'lb;', by the bulk ^ ^ 
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density of the soil, 1.25, by the fraction of a foot, 7.063643427, 
and you get 2 million pounds. * * ^ ^ 

Phosphate ratings are different for the Piedmont soil of 
South Carolina and %he Coastal Plain region. Use the chart 
below. to determine if your soil sample has a low, medium, or 
high concentration bf phasphorus. 



If 

of 


your soil is from the Coastal Plain of South Carolina, east 
the fall line, use this chart. 




Very low 


0 


-" 10 


pounds/acre of phosphorous 




Low 


11 


^ 30 


pounds/acre of phosphorous 




Medium 


31 


- 60 


pounds/acre of phosphorous 




High ' 


61 


- 120 


pounds/acre of phosphorous 


If your soil is from the Piedmont, 
this chart. 


west 


of the fall line, use 




Low 


7 


- 20 


pounds/acre of phosphorous 




M^di um 


21 


- 40 


pounds/acre of phosphorous 




High 


41 


- 80 


pounds/acre of phosphorous 



Suggested Data Table 



Sample 
Number 


Location of Soil Sample 


Approximate reading 
(ppm) 


Phosphorus in 
Pounds/acre 


. 1 








2 








3 









further Investigation 
' Test your Spit and perspiration for phosphorus. 
Test- apple juice or other fruit juice for. phosphorus. 
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ACTTVITY IV Plant Tissue Testing for Potassium 
Introduction - 

Potassium is often found in a school laboratpry as an element. 
It reacts' violently with water^ therefore, pptassium is kept sub- 
merged in gasoline or diesel fuel so that it does not come in 
contact with moisture. It is classified as a metal. 

Teacher Demonstration 

If there is a bottle of the element, potassium, in the school . , 
laboratory stock room, place a piece of it on a paper towel. Be. 
sure to use tongs or forceps when handling potassium. DO NOT PICK 
IT UP WITH YOUR HANDS. The moisture in your hands will cause a 
violent reaction. Cut the potassium with a, knife while you hold- 
it with forceps. Observe the properties. Does it look like a 
metal? Drop a small piece of the metal into a beaker with deep 
sides that has a small amount of water placed in the bottom. 
WARNING - MAKE CERTAIN W ONE IS CLOSE TO THE POTASSIUM WHEN IT 
\ IS DROPPED INTO THE WATER. What happens when the potassium comes 
in contact with tKe water? Sometimes due to, impurities there is 
an added reaction. REMEMBER ALWAYS TO USE TONGS OR FORCEPS WHEN 
HANDLING POTASSIUM. There is enough moisture on your hands to 
cause a. reaction. 

Potassium is essential for the nutrition of your body. It maintains 
the water balance. It is necessary for the functipning of cells 
which in turn regulate the composition of the fluids. 

' Potassium is not found in nature as an'element. It -is found as a 
compound combined with other elements. When it ^combihes with carbon 
and oxygen, it forms Potassium carbonate. When referring to fertili- 
zer it is Potassium oxide, KoO, commonJy called potash. It is 
essential in plants to form flowers and seeds and .enhances the flavor 
and color of sqme. fruit and vegetable crops. 

If a plant appears to have scorched or burned edges along the tip of 
the'leaves, it .is deficient in potassium. It must be added to the 

• soil, so that it is available to the green plants. The last number 
of fertilize* analysis, 5-10-15_, is Potassium oxide, K2O, (potash). 

.Soils naturally have potassium from micas and feldspars that -have 

• been weathered. However, potassium must be replenished in the soil 
* for use by, the plants. 

In plants, potassium stimulates the synthesis of carbohydrates and it 
a-ids in the reduction of nitrates to protejn. It concentrates in the 
parts Of the plants where photosynthesis is most active j*n the leaves 
and green parts of the stem. Therefore, tissue testijig -for potassium 

' can produce similar, results to soil testing. In this activity you 
will test the mid rib of the leaf or stem of a plant. These are the 
nutrient conducting tissue t)f plants. You will squeeze some of this 

- juice on test papers that have already been- prepared. This will give 
you an indication if the- plant tissue'has a high, 'medium, orlow 
potassium content. . ^ . * ♦ '. ' . ' . 
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UNIT V, CONCEPT C, ACTIVITY IV (cpntinued) 



Materials Youm Ne^ - 

0.6 gram Dipicrylamine (Eastman Kodak Research Laboratory, Rochester, NY) 
0.6 gram Sodium carbonate, Na2C03 ^ ^ 

Filter paper 

3-25 ml graduated cylinders 

Plant samples - mid rib of leaves or stem from a plant about to^ 
reproduce 

Developer solution {.05 N HCl + .025 N H2SO4) 
Wash bottle 

Procedure for the Teacher -* 
Solution A 



Dissolve 0.6 grams of Dipicrylamine and 0.6 grams of Sodium 
carbonate, Na2C03, in 16 ml of water. Stir thjs as you bring 
to a boil, cool, and filter. Add enough water\Q^^ke a'final 
volume of 25 ml. ^^.^^ 



Solution B 



Add 8 ml of Solution A to a 25 ml graduated cylinder and add 
enough water to make a total volume of 25 ml. ' 



Solution C 



Take 10 ml of Solution B and add enough water to make a. total 
' volume of 15 ml . 

Test Papers 

' Prepare by cutting filter paper into 2 x 7 cm strips. Place 
a small drop of Solutiori A 1 cm from the end of the test 
paper. Next place a drop of Solution B in the mtddVe of the 
• test paper and a drop of Solution C 1 cm from the other, end. 
Allow to dry in a drying oven (oven from a stove, will do 
fine) at 85° for 3 - 5 minutes. - / 

Prepare at least 10 pieces of filter paper for each group- of ' 
students. ' ^ • 

' ' Developer Solution , (.05 N HCl + .025 N H2SO4) ^ ' 

• To 1000 ml H2Q, add 4 ml cone. HCl and .6 ml coilc: H2SO4. 

LABEL ALL OF THESE SOLUTIONS!! * 

Procedure for the Students 

1. Bring to class the stem or mid rib of a leaf from placrts that 
are beginning to reproduce. For ornamental jshrubs, use the 
current 3^ear*s growth. Attached is,, a chart that gives the 
best time to select plant tissue ffom field crops, vegetable 



UNIT V, CONCEPT C, ACTIVITY If^(continued) 



crops, fruit and nuts, ornamentals, and flowers. 

2. Place the cut end of the plant tissue in contact with the 
>.oi?an:ge-red spot on the end of the test strip. Squeeze enough 
sap to wet the spot. Repeat using the same plant for the other - 
spots on your test paper. If the plant *js not very juicy then 
squeeze with pliers. If chlorophyll .interferes, place the un- 
treated-end of a piece of filter paper between the tissue and , 
test spot before squeezing. After the sap has» reacted for 30 
seconds or more with the test spots, apply just enough dieveloper 
solution to wet the spot thoroughly. Did any of the spots 
disappear? If the first spot is sensitive the plant tissue 
contains 1000 ppm or more of potassium. If the center spot is 
sensitive, then thp plant tissue contains 2000 .ppm potassium. 
The third spot will react only if 3000 ppm or more potassium 
is present. A spot remains orange-red if it has reacted with 
potassium. " . 



Spot on Paper 

Solution A 
Solution 
•Solution C 



Sensitivity, ppm in solution. 

750 - 1000 
2000 - or more 
3000 - or more 



Suggested Data Table 



Plant Sample 


Locaticrti of Plant 


4 

Part of Plant Tested 


Your Estimate of 
Potassium Content 


1 


^4 






2 
















« 








5 


) 







Interpretation of Results 



f the test shows 2000" ppm of potassium in the sap, the plant has ■ 
sufficient potassium (potash) fdr norwal growth. If it indicates 
less than this amount, tha-»ddition/6fyertilizer with- a high pro- 
position of the last number -in the afialyVis such as 5-10-15' will be 
necessary. ^ 



Further Investigation 

Test bananas, apples, 'oranges, celery, potatoes, lettuce and,other 
•fruits and vegetables available at the. local mar,ket for potassium. 
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ACTIVITY IV 



siege of 
growtn 



fplar^part 
'^)o simple 



number of 
to sample 



I... 



ff£ip am 



^ ^ _s . . . 



* corn V > ^ 

OJ Seedfing stage (less All the above ground ''•^/laOiSfP'^ 
tnan 12') portion. 

or ■ ' ^ 

(2} rf»cr to lasseUing The entire leaf fuliy de- 15-25 
veloped below the whorl. 

or 

(3) From tarseHing and The entrre leaf at the ear '15-25 
shootmglo silking node (or immediately ' 

2bcve or b^w it). 
Sampling after silking occurs is not recommenced. 

soybeans or other beans 

(1) Seedling stage (les« All the above ground 20-30 
than 12.0 portion. 

or V ■ 

(2) Prior to or during Two pr three f^lly de- 20-30 
initial flowering veloped leaves at the 

top of the plant 
Sampling after pods begin to set r>ot fecommend.ed. 

, ' small grain (including rice) 

(1) Seedling stage (less All the above ground 50-100 
than 12') ' portionV 

^ > or , ' 

(2) . Prior to heading The 4 uppermo-st 

leaver. 

Sampling after heading nqt,recornmended. 



hay, pasture, or forage grasses 

Prior to seed head emer- The 4 uppermost l^af 40«50 
gerfce or 2t the Dptirnum blades, 
stage for best quality ' 
fo?^ge , «- 

alfalfa ' -1- 
PriortooVat l/10bloo*m Mature leaf blades 40-50 
s.tage taken about, of^ the 

i^way dO)vn the planL 



stage of 
groVvth 



plant part 
to sample 



number of 
' plants 
to sample 



Before bloom 



tobacco 

Uppermost full^ devel- 
oped leaf. , 



8-12 



sor^hum-milo , ^ " 

Prior to or at heading , Second leaf from top of 1-5-25 
plant 



Up to 4 months old 



sugarcane 

Third or fourth fully de- 15«25* 
veloped leaf from top. 



-.peanuts 

Prior to or at bloom Mature leaves from both 40-50 

stage the main stem an3 either 

„ cotyledon lateral branch. 

( * cotton . 

.Prior to or at first bloom Youngest fully 'mature ' 30-40 

or when first - squares leaves on main stem, 
appear 



potato 

Prior to or during, e'arly Third to sixth leaf frpm' 20-30 
b^oom ^ growing tip. 

head crops (cabbage, etc.) 

Prior to heading First mature^eaves from 10-20 

center of whorl. - \ ' ^ 

i ■ 

> 

/tomato^field) 

[ — Prior to-or during early Third Of-fourth leaf-frpnrv 20-25 



bloom stage - 



-^^wing-tipr- 



clover and ojher legumes \ 



Prior to bl^m Mature leaf blades 



•40-50 



taken about of the 
way down from top of 
the plant 



/rp.serson 



sugarbeets 
Fully expanded and ma- 
ture lefc-'cs miiway^ be- 
tween the younger 
center Jeaves and the 
OldWh leat^wffoffTfin' the 



20-40 



tomato (greenhouse> 
|> Prior to or during 'fruit ( D'Yoyng plants: leaves 20;25 
set adjacent to 2nd and 

3rd clusters. 
(2) Older plants: leaves 2C«25 
from 4th to 6th Clus- 
*ters. / 

befans 

()) S^eeddng stage (less" All. the aboVe ground, 30-30 

than 12') portion. ^ , 

'(2) Prior Xo or during- T^b or three fully devel- 20-30 
initiajifiliivering \ - ' opedMtaves at the top of 



, ACTIVITY IV 



stage of 
growth 



pfant par: 
to sample 



aumptr of 

plants 
to sample 



root crops {carrots, onions, beets, etc.) 

Prior to foojt or bulb Center mature leaves. 20-30 
enidfgement 

celery 

Mid.gfowth (12«15' talO Petiole of youngest ma- 15-30 
turc leaf. < 

leaf crops (letti/ce, spinach, etc.) 
M»d growth Youngest rriatur^ leaf. 35-55 

peas 

Prior to or during initial . Leaves frdm the third 30-60 
flowering noOc oowr from the top 

of the plant. 

sweet corn 

(1) Prior to tasselling The entire fully mature 
leaf below the whorl. 



(2) At tasselling 



The entire leaf at the ear 20-30 
node. 



melons (water, cucumber, muskmelon) 
Early stages of growth Mature leaves near the 20 30 



onor to frut? set 



base portion of plant on 
main stem. 



apple, apricot, almond, px\xr\^, peach, pear, cherry 
Mid season .Ueavesnear base of cur- 50-100 

rent year's growth ?r _ 1 _ 
from spurs. 



Mid season 



strawberry 

Youngest fully expanded 
- mature leaves. 



50,75 



pecan- * ^ 

etoEweeitsaflerbloom Leaves from terminal 30-45 
shoots, taking the pairs 
from the middle of the 
leaf. ' 



walnut , . ^ 

4 

6 to 8 weeks after bloom Viiddle leaflet parrs f/bm 30 35 



rnature sHoots, 
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stage of 
growth • 


plant part 
to sample * 


number 0!,^ 

plants 
to sample 


Mid season 


lemoo^ lime 
r/.ature'leaves from last 
flush of growth on non. 
fruiting terminals. 


20-30 


Mid season 


orangJl^ 
Spring cycle leaves. 4^io 
7 months 6Id from fruit* 
bearing terminals. 


2a30 


^^d of bloom period 


grapes 
Petioles from leaves ad« 
^ jacent io fruit clusters. 


60-100 


Mid season 

i 


raspberry 
- Youngest mature leaves 
' on laterals or "primo" 
. ' canes. 


20.40 
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ornamental trees- 
Current year's growth Fully developed leaves. ' 30-100 

ornamental shrubs ,^ ^ 
Current year's growth. Fully developed leaves. 30-100* 



^ turf 

During normaf growing Leafblades. Clip by hand pint of 
seesori' to avoid contamination material 

with soli or other mate- 
rial. 

' roses 

During flower produc- Upper leaves on the 20-30 
tron flowering stem. 

chrysantheQjurhs 
Prior to 0/ at flowermg Upper.Jeaves on flower- 20-30 . 
if)g sterrJjv^,' 

carnations 

^ ()) Unpinched plants 4th or 5th leaf pairs from ^0-30 



(2) Pinched plants 



base of plant. 

-5th arid 6th leaf pairs 20 30 
from top of primary 
laterals.*^ . 



potnsettUi^ 

Prior to or at floweririg Most recerxlly mature. 15-20 
fully expanded leaves. 
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ACTIVITY y A Liquid Diet for Your House Plants ^ 

Introduction - - ^ ' * . 

By making your own fertilizer, you will see that it is made up 
of chemicals containing the elements Nitrogen.^ Phosphorus, and • 
Potassium, Th^ farmer rtiust add' these essential nutrients to 
the soil as' the plants use them in growth and" reproduction. 

Materials You'll Need ' * ' . ' 

' 3 grams Sodium nitVate' ' * 

3 grams Potassium sulfate 

I IIZ Caldl phoI?hate ) *° " super phosphate in thM^rections. 

Procedure ' < - \ ' 

Page l6\ The Xhemistry^of Soil and Fertilizers ^ Learning Activity Package . 
Further Investigation < . / ' * ■ " 

Compare the fertilizer analysis for fruit trees, veg'etables, and row 
crops. ' 



.0 




fmiT ¥ wmm m vmnMnsoums of foop: 
SUN, soil, mATMdsmRi 

^ ' CONCEPT D Atmosphere or climate as" an uH^mate source of food 
. determlrve which, crop provides nourishmen-t for our ' 
body. 

OBJECTIVES Upon completion of this concept, the students should 
be able to: . ^ 

i- Classify climates of , th§ world into 5 major 
groups. . * 

2. Identify the climate zones of the earth where 
the 5 staple food crops of man are grown. 

I ' 3- Compare the staple crops for nourishment. 

4. Identify the mainstay for the major .countries, 

BACKGROUND INFORMATION FOR TEACHERS 



riON FOR TEAp 
ify, Woods, /Ri 



Janrck, Sch^ry, Woods ,/Ruttan; W.K. Freeman and 
Company,' Plant Science , pages ^461 -494, 495-548,. 
549-605. . ' . ' 

Teaching Strategies 

SUGGESTED ACTIVITIES FOR. STUDENTS , 

I. Grov;th Regulator Comparison on Monocots and 
5 . Dicots 

II. Testing Hardiness of . Seeds at Low Tempera/ture 

III. Testing Hardiness of Lettuceat High Temperature 

TRANSPARENCIES * - ' 

I. Climate lones of the Earth (also a student 
handoutj. 

II.; Approximate Cropland Area* 

Iir. World Rice Production 

IV. World Wheat Production 

V. World Corn Production^ 

' . VI. World Potato Production 

VI I. World Soybean Pro^Juction 
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maim smmes 

Atmosphere is .an ultimate source of our. food supply. * Foods produced 
throughout the world are controlled by the local climatic con-ditions 
of the atmosphere. Crop production is limited by the climate: Hot 
' or Ccid, Wet or Dry, Cloud^^ or Wet, Of course the latitude, altitude, 
,bodie,s of'W.ater, and neighboring earth form^ suchias mountains give 
. rise to the qualities of specific climates. For instance^ tropica,! '•ain- 
forestsare found, with few small exceptions, between the Tropic of 
^ X Cancer and the Tropic of Capricorn. Polar climates are found at higr 
altitudes and high latitudes. Marine climates are usually -found alorg 
the v/est coasts of middle latitude lands. Continental climates, 
with their wide annual ranges of temperature are found only on the' 
large continents, Eurasia and North America. >k)st of -the .world's food , 
!> grown between the 30th and 40th .parallel in the north'latitude. 

Use Transparency I , Climate Zones of the. Earth, on the overhead 
projector and as a student handout. Climate classifications for agri- 
culture puriposes are based on interactions of temperature and pre- 
cipitation. The climate classifications are:' 

A. Tropical rainy ; , 

B. Dry ' ' ^ 

C. 'Humid, mild-winter temperate 

D. Humid, severe-winter temperate 

. ' . ^ E; , PoUr ^ . . . ^ 

Each classification can be s.ubdivided; however, this course will t)e 
limited to only the largd groups. Have the- students color the major 
climate qlassification on their student handout. The map does not 
show detail but this will provide the students with the major difference^ 
in climates of the world. Five colored pencils or pens will be'necessary. 

Hci've the students find th.e areas of the world similar to their own> Do 
latitudes of equal distance north and south have similar climates? .Point 
out th^at most of the l^nd masses are in the northern hemisphere. Also, . 
the population is concentrated in the temperate zones* 

Generally the eastern Ajrt of the United Sl^es has a humid, mild-wirter 
temperate climate, whrle the western part DjK4:he country is classified 
as a dry'climate. #<ote a strip on the west coast is in a humid jnild- 
" winter temperate bfflt. , 

Climate is the single mjjst important factor in limiting crop production. 
When climate systems are studied versus crop distribution, this becores 
evident. Compare Transparency 11 , Appproximate Cropland Area, with the 
I map of Transparency I. It shows that the United States produceS|most 
of the crops in the area that is classified as the *humid, mild-wfnter 
temperate not in the dry climate area. Now compare the world crop 
production areas that are shaded gray on Transparency II with the studer^t' 
handout of Climate Zon^s of the Earth. Man's fqod must be produced in 
this part of the world. 

^ ' • 179' ' 



iot only is the area of food production limited to certain parts 
-of the world but earth! ings are limited to the number of plants 
tha.t are. \jsed'as the mainstay. ^Of the estimated 350,000 plant 
•species found on the earth, 15 .provide the. bulk , of thg' world^s ' 
food crops/ ATI of these 15 fill into the class Angiospermae, 
flowering plants.' These are divided further into monocots and 
dicots/ There i? one'leaf on* the young plant of a monocot/ while 
the dicot has two leaves. Activity I , ^'Growth Regulator Comparison 
on Monocots and Dicpts", will give the students first hand experiences 
in identifying the difference between these; two. subclasses of 
Angiospermae. Then a growth regulator v/ill'be used orr the plant 
tissue. ' ' 

\It will be interesting l^o point, out that a plant regulator like 
2-4-D has been used extensively as v/eed ki.llers allowing the 
crop to grow. The farmer must use herbicides or weed killers to 
cut down the cost of cultivation in order to provide the world 
with the necessary food at a low cost. Even though 2-4-D has 
been banded, there are other plant regulators that are used both 
as herbicides and ,as a stimulus*for plant growth. 

Seeds must be germinated under the proper temperature conditions. 
This wiM be demonstrated in Activity II ; "Testing the Hardiness 
of Seeds at Low Temperature", Students will be able- to see for 
themselves the effect of low temperature after germinations. This* 
is a. control led experimeht where all of the seeds are germinated 
and then one group is exposed to freezing temperatures. The 
hardiness of the seeds can easily be determined. This .activity 
should help the s,tudents understand the importance of proper 
handling of seeds in^ storage and during the germination period. 

Activity III , "Testing Hardiness of Lettuce at High/Temperatures", 
will give the students experiences with wilting of lettuce at high 
' temperatures. ^ . 

A comparison will not be made Of five of the world* s mainstay food 
crops and the countries where these crops a»re produced- Refer to 
Transparency I and the student handout often, $q that the students 
can grasp a better understanding of the climates required by these 
crops. ^ , . • 



Rice 
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The staple grown throughout much of the tropical rainy climate 
is tha number one agricultural product of the world, ^ Ric,e i^ 
the principal food of many of the" people living in Asia which 
is about 60% of mankind. Rice can grow in many types of ^oil 
if the land has one characteristic in common,— the farmer ^ 
must be able to flood the land with water for a considerable 
amount of time. Rice can grow«over a rather wide range of 
temperatures, California grows large amounts of rice for 
foreign consumption. ' ^ ' 

Use Transparency III , World Rice Production, to show the world's 
rice producing areas. Ask your students these questions: 
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Which two countries produce one half of the world's rfce? 
Why is rice, a staple crop in South Carolina? 
What part did rice play in the history of South Carolina? 
If rice is your main staple, what^must you add to have a 

t^alanced diet? ' • 

Is rice 9 monocot or dicot? 



Wheat 



In the dry climates wh?r^* there is desert and steppes, *the higher 
latitudes were briginalfy covered with sturdy, short grasses which 
required very little moisture, *Today this area produces large, 
quantities of the second most widely grown staple — wheat'. Remember 
that wheat belongs' to the grass family, Graminae. The high protein 
crop grows on the dark rich soils of the great prairies supported by 
the moisture of winter snows. Point out on Transparency IV , World 
Wheat Production, the area where wheat is>Droduced. Ask your stu- 
dents these questions: \ 

Which' countries are the major wheat producers? 
Where is wheat produced in the, United States? 
Was this once prairie land? ^ / 

What is the difference between winter wheat and spring wheat? 
Why is flour efnriched? 
What is added %o flour to enrich it? 
Is wheat a monocot or dicot?^ 
, Besides bread, what- is made out of flour? 

Corn , 

•<■ , - 

Corn is grown in the humid mild-wintef temperate, tropical, and sub- 
tropical climates. Use Transparency V , World Corn Production^ to 

^.show thqt half of the world's corn is grown in the United States. 

^Corn is a highly sophisticated crop as it is a hybrid. Tiaize was 
discovered by Scandinavian explorers in the new world. Hybridization* 
of maize is the product of man's ability to produce a superior plant 
by selective .breeding. Without careful planning, corn would soon 
disappear* Superior varieties cannot be grown from one crop alone. 
A farmer cannot save seeds from year 1;p year as with other crops. - 
Corn seed must be purchased each year from , a breeder as Corn is a 
hybrid product of cross pollination over several years. The Corn 
of today only resembles the maize that the Indians v/ere using when 
the new world was discovered. It is' the product of superior 

^ agriculture techniques developed by man. 

'Corn, a grass, is a. long season, moisture lovipg crop* It must be 
planted in the early spring and have plenty of rdin to produce a 
crop that will average lOOfbushel per acre or better. 

Corn is a staple for South Carolinians as it is eaten in several 
forms; It is cooked and* eaten as hominy and it is used to make 
^^fiOPftbread. When corn is ground into a fine texture, it is used to- 
'■'make cornbread. A coarser texture is^grits or hominy grits,;a 
favorite breakfast food in the south. Corn mills or grits mills 



181 

ER?c ■ ■ . . '■ iS'J 



are located all over South Carolina^ where water could be used to 
grind the corn. Ask the' students: , , 

Is there an old grits mill- near your school? 
Why is some hominy yel Vow? 
*What is sweet corn? 
Are your hominy grits enriched? 
Is corn a monocot or dicot? • 



Potatoes 



Potatoes were first introduced into the European diet when explorers 
went to Columbia, South America. It was growing in the mountainous. 
area too high far maize. One reason for the sudden acceptance in 
^ the European diet were the attempts to increase basic food supplied 
because of a famine. The royal edicts in Germany and' Sweden in the- 
18th century required the German and Swedish people to plant potatoes. 
Ireland found the' growing conditions extremely favorable consequently 
this plant acquired the name of the Irish potato. 

Use Transparency VI > World Potato Production ^ to show* the main 
countries that produce potatoes. This is a plant that is grown from 
a stem section (tuber) called a seed potato. It is. cut in sections 
so that each one has an eye. Using the fleshy part of .the potato as 
nourishment, the eye sprouts until the roots. and leaves have developed. 
This can be demonstrated in class with a potato that is beginning to 
sprout. A pot or plastic ,cup can be, used to begin the potato plants. ^ 

Potatoes intended for frehch fries and potato chips must be held in - 
cold storage for a couple of weeks. This eliminates the brown dis- 
coloration when the potato is cut. This discoloration is caused by 
sugars being reduced. When allowed to store in a cold place, the 
glucose and fructose are converted into starch which eliminates the 
discoloration problem when cut. 

Ask your students these questions abput potatoes: 

i 

How are potatoes harvested? 

, Is it a monocot or a dicot?; 
Is a potato high in calories? . * . . ^ 

Compare the calories in' a baked potato (or boiVed) to the, 

amount found in french fries or potato chips. ^ i 

> Compare the nourishment between baked vs. french fries. 

Soybeans , • . * 

Soybeans is In the legume family, Leguminosae . ' It is not high in 
, World usage^ but the major importance is due to the amount of protein . 
. provided by this plant. ' 

The addition of soybeans to the diet of people living in the protel.n 
deflciept countries would eliminate the dreaded disease of Kwashiorkor. 
The high protein content of the legume is. accounted for by the v ability 



^182 



of thfi plant tor fix gaseous nitrogen found in the soil air .into*, 
nodules attached to the roots. This is done by a symbiosis relation- ^\ 
ship where bacteria modify the root tissue of the legume. Nodules, are 
found on the , root where the free nitrogen in the soil air combines v.ith ' 
other chemicals to form nitrates , of ammpnia. The bacteria lives cn "the ' 
food v/hich they get from the plant. The plants use the. nitrogen fixed^ 
by ^bacteria.' Thts is a symbiosis relationship where' the two organisms 
work to aid each other. Have a student dig up a mature soybean p'ant 
so that all of your students can identify the nitrogen-fixing npduTes 
on the roots. ' . 

* - t " 

Use Transparency VI f, World Soybean Productipn, to locate the ^ 
countries that produce the soybeans in this world. . * 

nsk your students these questions: * ^ 

Which country produces the most soybeans? 
Wnich country is next in v/orld production? 
Are soybeans a monocot or a dicot? 
. In what form' do v/e eat soybeans? ** <• 

Kow does the protein conten-t of soybeans compaVe wjth 
the grasses? - ' . ^ - . - 

^It is appropriate at this time to make a ^comparison of the nutrients found 
iji each of the mainstay crops tfiaf^suppily the food for most of the world. 
Use Nutritive Value of Foods as a source. Soybeans is not listed in the 
data table because n is processed and later appears on your dinner table 
as margarine or in cooking oils. ' ^ ^ - r ' 





Energy 
(calories) 


Protein 
(grams) 


Carbohydrate 
(grams) 


Phosphorus 
(milligrams) 


Potassium 
(milligrams) 


Rice. ^ 

(1 cup cooked) 












Wheat 

(2 slices whit^ 
enriched br:ead) 












Corn 

cup enriched 

h^hH-ny ) * 












Potato' 
(;r boiled 
potato) 




If 









Seldom do we eat rice, bread, hominy, or a bailed potato by itself. 
Usually 'We eat it With gravy, butter, or butter (margarine). By 
itself which one has the' most .calories? Which one has the most 
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prdte-foj? Carbohydrates? P4iosphorus? and Potassiijm? Which one does 
•the students considerttheir mainstay? * - ^ ^ 

Our diet is not limited to one mainstay as it is. in many countries. 
Jhe diet of most South Carolinians consist of the staple crops of .wheat, 
. rice, corn, and potatoes.^ Soybeans are harvested in South Carolina and 
later -appear in the grocery store. as margarine, shortening, and salad 
ails.. All of these mainstays are plentiful and relatively inexpensive. 
This provides us with more than enough carbohydrates* for our diet* 

The polar climates, naturally, are useless for thg growth of man's 
'pljant foods J but the Arctic, whi.ch .has no forest resources^, supports 
aVich growth of lichens, mosses, sedges, grasses, dwarf willow, and 
birch. This supports the herbivorous asimal? such as reindeer and ' 
, caribou which >s 'the food for the native- people- .Review the polar 
climates while using Transparency I- ^ 

The United States, is considered the bread basket of the world as our 
farmers have learned how to .produce abundant crops. We must provide 
the third world nations with these crops. Our meat supply in the 
Unifed States i^^abundant" providing us with plenty of protein. How- . 
ever, the thilpd world nations must depend upon legumes for protein 
instead of animal meat. This does not always provide them with a ^ 
' sufficient amount , of protein. 

.Vegetables that provide us with minerals and vitamins are plentiful in 
South Carolina. Land is available and the soil is relatively rich so 
that with a little bit of effort vegetables can be grpwn in home gardens 
for their family during most of the year. • , 

Climate, a condition of the atmosphere, is a'limiting factor concerning 
production of food; .However, soil is also a prime consideration wherv 
planting crops/ Improved agriculture practices in the llaited St;ates 
have produced an abundance, of carbohydrate food supply for.a la-rge 
portion of the world. If there is a population. explosion, this supply. 
of;Qarbohydrates may not be sufficient for all, just as many ^people are , 
not getting enough protein even today. What will happen if the world 
gets. toQ crowded? Wi>l ,there be enough food for all? Js world food 
supply going to be the crisis of the 21st century? 
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ACTIVITY I Growth Regulator Comparison on Monocots and Dicots 
Introduction 

There are an estimated 350,000 plant .species in this world. Of 
those, only, 100-200 are of major importance in world trade; 
Fifteen species provide the bulk of the wojrld's food crops. These ^ ' 
are rice, wheat, corn, sorghum, b^arley, sugar cane, sugar beet," 
. potato, sweet potato, cassava, bean, soybean, peanut, codonut, and 
banana. These are all flowering plants and in the class, Angiospermae: 
Th6Se plants may' grow upright, climb, or creep, but they all reproduce 
rapidly because they flower, fruit, and form seeds. 

The powering prlants in the class Angiospermae provide us with^most of 
our flod crops. This class is subdivided into Honocotyledonae and 
DictMyledonae . Use the shortened name of monocots and dicots. The 
las/ part of the viord cotyledons means the first leaf of the young' 

-pTemt. Some flowering plants have one wh'ile others have two. .Remember 
that mono- is the prefix for one and di- indicates two. Cotyledons act 
as the food supply fdr the seedling. This is also man^^s food supply. 
By examinijig the seeds as they germinate, you will quickly be able to 
identify the differences in seed structure/ early development, roots, 
stems and leaf structure, and the patterns of the leaf veins. The 
number of flower parts can also be used to identify the difference 

' between monocots arid dicots.. , 

Most of the staff of life for the wof!l;d are monocots. These have 
one cotyledon and the veins in the leaves are parallel. In this 
.subclass is the family of grasses, )Graminae . This includes grains 
that are easily stored and handled such as rice, wheat, corn, sorghum, 
barley, o^ts, and rye. Also in this fs^mily afe sugar cane arid sugar 
beets. Dicots have two seed leav.es and provide most of the balance 
of the food supply: The Legume family, Leguminosae , includes beans, 
peanuts, clover, vetch, and alfalfa. The last thr.ee provide animal 
feed that eventually end up on your dinner table as' protein. ^ 

Ih this activity you will observe monocots and dicots as they germin- 
ate. You Will germinate seeds in a clear plastic bag, where the 
roots and lea,ves can develop. You will be able to compare the 
^differences between the monocots and dicots. 

As the seeds germinate ^you will put a drop of Gibberellic Acid, a ' 
plant hormone, on the tissue of the young plant. Some can "gib" , 
tbe root, while others "can put a drop on the young leaf formation. 
Dp riot "gib" all of.the ,g,erminating seeds. This will give you the 
normal development of the seeds. to compare with the action of this 
growth regulator. . ' " 

.The most widely studied plant homqne are auxins. These are.^ really 
"regulatorjlJnich can increase or sjlow down the'^wth proc^ess^ 
Different'^pirts of the plant react to auxins im^ppposite mysj 
Usually a high concentration of auxins stimulates^stem growm, v/hile 
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root tissue is often stunted, the weed killer, inhibits 

• the growth of the roots thus killing the weeds- It only works . 
on dicots or^broad leaf plants- -It has , no effect on the grasses 
' such as corn- Some auxins prevent fruit from falling off the 
trees- Thus farmers treat the fruit trees^with certain auxins 
so they can harvest the fruit -all at one time- ^ 

If you are interes^ted in plant regulators, visit a feed and seed 
store to read the labels of the various products on the market. 
Also, try experimenting with other plant hormones to detehnine 
•how specific plant species are affected- , . ^ 

Materials You'll Need 



Magnifying lens 
Bean seeds 
' Com seeds • 
Clear plastic bag's - 
Paper towels 
Large grocery store 
Gibberel lie* Acid- , 



one per student 
bags ' 



Procedure 



L , Examine your corn and bean seeds- Identify these parts. 




point of . 
attachment 



Monocot 



A MONOCOT SEED 




A DICOT SEED 



Silk Scar - The style^ or stalk of thle pistil 
Embryo - The place where/the new plant is formed- , 
Point 'Of attachment T Biace where it is art:tached to the cob. 



Dicot 



Testa - Outer coat ^ . ^ • 

Hilum - Place where the bean was attached to the pod w^ill- ' 
Micropyl^ - Small opening just above, hilum^where the pollfen 
. tube greW, just before ferJ;ilization- 
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mn V, CONCEPT D, ^ activity-!* (continued) 

2. . Prepare a plastic bag for seed germineition hy placing a* 

paper towel in the bag. Then staple, the bag about. 5 cm 
across the bottom of the bag. Now j^lace about 8 corn 
seeds and 8 beah seeds next to this row of staples. Pour 
' about 10 ml of water in the plastic bag> just enough water 
to be absorbed by the paper towel-/ Place the plastic bag 
in a large* grocery store bag and hang on a. nail in a verticTe 
position, Tfie grocery store bag wjTl provide a dark place 
for germination to take plac6. 

3. Examine your seeds every day and take data. 

4. As soon as your seeds begin to ^well, remove one of each kind 
and examine closely and find the following parts. 



A MONOCOT 



CORN SEED , 
silk scar • 
endosperm 
cotyleddn 
epicotyl . 
hypcxrotyl 
radrde 

point of 
attachment 

cross'sectlon ^ * . ' 

Endosperm - The part that contains sugar and starches that is 

your food. . ■ 

Cotyledon - Seed leaf. ' . 

Epicotyl - The early leaf formation. ^ ' 

Hypocotyl - A finger like projection that is the embryonic stem. 
Radicle - The embryonic root. 

. ^A DICOT - BEAN SEED 




epicotyl 




cotyledon scar 
hypocotyl 

radicle 

seed coat 

cotyledonj 
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Seed cpat as your kidney shaped bean seed swells this part 
^ is the smootiv, testa that easily peels off. 

Draw the Monocot and Dicot seed in your notebook atnd label the 
parts. What is the major difference bgtwfeen the monocots and 
dicots? 

What conditions^are necessary for germination? 
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UNIT V, CONCEPT D, ACTIVITY I (continued) 



6. AfWr - your see(^s h^ve germinated in the grocery store bag, - 
remove the prlastic bag and haag it on a nail around your 

' classroom. Make* day by day observations And rneasurements 
of your seeds. Watch very closely for the root and leaf 
formation. 

In what direction did the radicle grow? 
In what direction does the epicoty.l' grow? 

7. Drav/ day by day diagrams of the developmenTof the .seeds. 

8. Label , the follov/ing parts: radicle, epicotyl, mesocotyl and 
, coleoptilar, Ist, 2nd ancl 3rd leaf. 



MONOCOT PLANTS 
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\ " Fundamentals' of PUrft Science 
4t!i Edition. College of Agri- 
dultufal Science, ClemSon 
Uoiversity. p. 
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UNIT.V, "CONCEPT D,, ACTIVITY K (continued) 



and record. * • * - * • 

Interpretation of Resu-Us . ■ 

What do you eat that are not classified. as* Angiospermae? How 
aDout a mushroom? , ' * 

• Compare the germination and development of the seeds. 





> 

Monocot 


Dicot 


Number of cotyledons^ 






Presence of outer coat (testa) 






Number of first leaves 


r 

* * 




Appearance of early root system 






Appearance of early leaves 






Veins in leaves 






— — . . % 

Action of ^Gibberellic Acid on root 






ActiOR of Gibberellic Aoid on Jfeaf , 




1 



Further Investigation 

Set up a controlled experiment to test other auxins that are on 
the market. • ^ * ' > ^ ^ 

Examine as maf^y Seeds as you can and determine if these' are mono- 
cots and dicots» 

\ 

Investigate th6 reasons for taking 2-4-D off the market, 



\ 
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UNIT V, COflCEPT D, ACTIVITY I (continued) 



9. Draw day by "day the development of the Dicot plant formation'. • 

/ DICOT PLANTS 



CROWN BUD 




" fundamentals of Plant Sciei^e 
4th Edftion, College of Agri- 
cultural Science,' Clemson 
University. 68". 



LATERAL 
ROOT 



11. 

12. 



Use the diagram to labpl the radicle, hypo 
epicotyl, tests, cotyledons, first true le 
bud. 

> 

What happen^to the cotyledon in each stage? 
< 

Observe the radicle formation for the monocot and dicot with'' 
a magnifying lens. What are the characteristic differences? 

Draw the leaf pattern of a monocot. 

Draw the leaf pattern of a dicot. 

What is the major difference? 



13. soon as the seed has sprertlted, remove one or two seeds and 
place a drop of Gibberellic Acid on, either the root or the 
leaf formation. Do not "gib" both the root and- the leaf area* 
Place it batk in the plastic bag. Make^day by day observations. 



ACTIVITY II Testing Hardiness of Seeds at Low Temperature 
Introduction ♦ , 

Many seeds have a thick coating that protects it from damage. 
This activity will help you determine the hardiness of seeds 
. when exposed to freezing temperature* 

Materials You'll Need \ • • , \ 

Tpmato seeds ' . 

Corn seeds ' ^ . * 

Alfalfa or green seeds - . 0 

Potato eyes 

Paper towels ' ' • ' * • 

Container for seeds (petri dishes) 
Access to a refrigerator 

Procedure . . / ^ 

1. Divide a patch of seeds into several equal groups. ' Soak eSch- 
• group a different length of time, keeping one set dry for 

comparison. , 

2. Expose each set of seeds to freezing temperatures for the same 
length of time, such as 1 hr. or one cVass periad, . ^ 

3. Put .the seeds on damp' paper towels in covered dishes. Keep a 
record of the number of seeds that develop into seedings. 



4. ' Try a variety of seeds. 
Suqqgste^ Data Table , 



Time Soaked (Hrs.) 


Kind of Seeds 


% Lived 


' • 0 






^ 


5 




2 


— f ' 




3 







Interpretation of Results , , 

What conclusions can be drawn? 

How does" the hardiness of different seeds compare? 

How does the. dry dormant seed help a plant survive? 
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ACTIVITY III Testing Hardiness of Lettuce .at High Temperature 
Introdjcti on f* 

Lettuce^must be properly handled in order for it to be crisp 
when it gets to your dinner table. In this activity you will 
determine the temperature the lettuce can stand before it wilts. 

Materials You'll' Need ' 

Frfesh lettute 
The'^morneters 

Bunsen Burners*(^lcohol burner will do) 
Ice water 
Bea<ers 
Jest tubes 

Procedjre ' ^ 

* 

r. Put strips of fresh' lettuce in test tubes and raise each 
to a different temperature. Compare each strip with 
unheated lettuce. - ^ 

At which temperature did the lettuce begin to wilt? 

2. Put the strips in cold waiter. Which-strips beconfe crisp 
^ again? Which are dead? 

What is the killing temperature of lettuce? 

Raise the temperature of several strips of lettuce leaves 
to the wilting temperature as before, but keep them at this 
temperature for different tengths of time. Whiqh leaves 
recover? 

4. Repeat the experiment at highei^ temperatures. 

What is the value of wilting to the plant's survival? 
Suggested Data Table 



3. 



LETTUCE 
Sample: 


Tempe rature 


Conditii^n when 
placed in .cold water 


1 






< 2 






3 
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UNIT V, CONCEPT 0, ACTIVITY III (continued) . 

Interpretation of Results 

What is the temperature .that canNbe tolerated by lettuce? 
Further Investigations ' 0" 

Repeat this experiment using cabbage leaves. 




( . 
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uHir VI WHAT wiu I m in m mitm 

' ^ CONCfPT A The same foods will be eaten, however, an increase in food 
supply will be needed. . 

,/ ' 

■ OBJECTIVES ' Upon completion of this concept, the" students ^ 

. K ' should -be able to: * \ 

L Recognize the importance of protecting our prime 
farm land in the production of food supply- 

2- Explain the relationship between hybridization 
and increased food supply. 

3- Analyze the bug population and their impact on 
our food supply. * 

4. Measure. the estimated amount of water consumed 
by their family. 

5. Recognize the magnitude df the. problems ijivolved ' 
in increasing food supply- 

BACKGROUND INFORMATION F(fR TEACHERS 

Resource Inventory South Carolina, 1977 

U. S. Department of Agriculture, boil Conservation 

Service, Columbia, South Carolina 

Hoff, Johane'and Janick, Jules, Readings From Scientific 
American, W. H. Freeman and Company, San Francisco, 1973 

Teaching Strategies 

.J SUGGESTED ACTIVITIES FOR STUDENTS 

I. Estimating % Farm Laad in Your County ■ 

II. Crop Improvement Through the Genetics of Corn 

. Iir, Good Guys and Bad Guysl 

IV. Bugs Follow You Through Life! 

V. How Much Water Does Yfiur Family Need? 

TRANSPARENCY 

I. Double Cross - Corn 
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What' will be the foods of the future? At the nate of a 2% increase each ye 

♦ the population will double every thirty yearS. This population increase 
will require more foodV Will the American farmers be able to keep- up 
with the increased food demands? WiVl the foods be relatively the same? 
Or will we be eating cons>derably*different types of food? ^ 

• Since carbohydrates are pleritiful and relatively easy to produce, our 
major concern- will be the type of protein. Fifty years ago' in South 
Carolina, more pork was eaten as beef and chicken were expensive and not 

^ readily available. Mass production and marketing had not^begun. Now, 
ground beef and 'chickens are the main source of protein. If your stu- 
dents were living in a^ third world nation today, their main source of pro- 
tein would not be meat*. For a complete-^protein in rice eating countries, 
their diet would be supplimented with beans. ,In other countries beans are, 
complimented with corn products. Remind the students that it takes 8 or 
9 amino aci^ls to make a complete protein. Vegies must, be careful to eat 
all of these amino acids. Here in^the United States most people are nfeat 
and potato eaters.' Our fast food restaurants specialize in meats such as 

^ beef onchicken which are plentiful and .reasonably priced. 

Meat is considered an extravagant means of obtaining protein in the diet. 
As an example, let's compare the production of beef to^ that of corn and 
beans^ In order for a farmer to produce beef, corn and hay must be grown. 
The farmer mustj:ultivate 'the soil, sow^the seeds, fertilize the plants ^ 
and later harves't and store the crop. Barns, pasture?, and feed lots must* 
be provided for the cattle along witfr the hay and corn. The cattle must 
be marketed, graded, inspected, -and butchered before the meat is shipped 
to the grocery stores. Remember once it is butchered, the meat must be 
^ refrigerated until it reaches your dinner table. On the other hand^ corn 
and beans are grown in the same way the farmer produces hay and cor^, for 
the cattle except when the harvest time comes the corn and beans arT trans- 
ported to a grain storage elevator and remain in a humidity and temperature 
controlled place until ready for use. As you can see it takes a lot more' 
. energy and farm land to produce protein in the form of beef that it does 
to grow corn and beans; Meat is not an efficient way of obtaining our pro- 
tein needs, ^ur desire^ for meat is ingraijied in us and is not likely to 
change, Make\Qertain you leave the questions open for student answers. 
Will our protein and other nutrients always be the same? WillMhey eat 
different foods in the future? 

If our foods are to remain relatively the same, several factor's will affect 
the availability of what we eat in the futur'e. These are supplies of oil 
and gas, availability of prime farm land, improved breeding, of plants and 
animals, control of insects, sufftCient water supply^ production of ferti- 
lizers, preservation and proper storage of crops and products, and. distri- 
bution of food products. 
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Gas and oil supplies aVe rapidly depleting. A majar proh}m^e witness 
daily is the disappearance of .our prime farm lahci. It has been estimated 
.that each year thousands of acres are lost to urban and industrial develop- 
'mentl. Activity I> "Estimating % Farm Land in Your County" , will help the ' ' 
students realize the importance of prime farm land in their area. Be spre 
to make a comparison between state wide figures »for land use ip South Caro- 
lina and your county. 

N 

There is a danger of losing our prime f§rm land. If this happens along with' 
a population increase, then how\will we possiblj^jget enough food for our needs. 
Ope solution could be the practice of improvefi breeding of both pjants aiid 
animals. As an example of man's ability to change significantly the yield of 
crops, let's look at corn. The new varieties of corn have doubled and re- 
doubled in the number of bushels per acre over the last 60 years* ^ 

In the 1930*s, a crop that yielded 20-30 bushels of corn per acre was con- 
sidered excellent. Now prop productions are considered to be .good if -the 
yield is between 120-160 bushels per acre. Just twenty years ago there was 
an organization formed of farmers that made yields of 100 bushels per acre ^ 
called the "One Hundred Bushel Club," It was quite a, distinction to become 
a member of this club. Now the prestigious club is, called the/-^Tw Hundred 
Bushel Club". Record crops have been reported to be. as much as 300 bushels 
per acre. For corn to jump in yield this rapidly over a relatively short 
span of time, scientific principles have been utilized by American agriculture 
experts. 

The corn seeds that the farmers use^today are the result of improved 
breeding called hybrid vigor. Because corn is a hybrid, the farmer 
can not use these seeds for the next year's crop. They must buy new 
seeds each^year from a cqjfn breeder. In order to supply the world with 
.hybrid seeds the breeder must begin by producing pure strains of corn 
which exhibit specific characteristics year after year. In the first 
generation these pure strains of corn are crossed, carefully selected and 
crossed again the second generation. The hybrid vigor corn seeds are pro- 
duced in the second geoeration. These are the* seeds i^hat under the proper ^ 
conditions can produce yields of over 200 bushels per acre. 

Activity II, "Crop Improvement Through The Genetics of Corn" , will give the 
students an Idea of the way crosses are made to produce hybrid vigor in corn. 
This same technique is used to produce hybrid vigors in both plants and ani- . 
mals. These improved breeding practices could provide us with increased pro- 
duction but this will be a ^ slow process , and it may only off set the loss^ of 
our prime farm land. ' . ^ ' 

There are many other factors that inhibit the productio^i of food.^ Farmers are 

constantly having pYoblemS with insects, fungus, and weeds. As a result, there 
. has been a tVemendous amount of research on insectici^les, fungicides » and herbi-; 
' cides. Let's take a closer look at Insects, because the bugs', ryitritiqn may be,^ 

your nutrition unles? we un/derstand the lifecycles and habitatS^^of insects. 

Actm^y III, "Good Guys and Bad Guys" ^ will give the students field/laboratory 

experiences in collecting, mounting^ and preserving ^nsects. 



T96 ■■.,2UD 



ERIC 



Storage is another concern. If we increase the supply of grains and beans, 
can we store it with protection from bugs, rodents and microorganisms? 
Activity IV, "Bugs Follow You Through Life" , will show_the students that 
even though we have established quality standards, bugs exist as part of 
ouh food. Beans and grains in our country turn over relatively fast. How- 
ever, if we, grow and store for a minimum of 4-6 months, how do we protect 
them from aflatoxin and other mycotoxins? The aflatoxin is the most potent 
carcinogen that we have. Liver. cancer is increasing in Africa where grains ^ 
are grown with poor storage facilities: Their facilities do not have con- 
trolled temperature and humidity. In the United' States, we protect our grains 
and beans in elevators (silos) where the humidity and temperature are con- 
trolled. This too takes energy but still lessHhan the amount needed to pro- 
duce meat! 

Water is a necessary resource for increasing our food supply. Water in the 
south has not become a problem. However, many other areas in the United States 
experience periodic droughts that drastically affect the production of crops. 
Even though South Carolina has an abundant supply of water it could become 
contaminated. Our water cesdurces could dwindle. Jhere are several areas in 
the United States where there is a critical water s'hortage. Activity V, "How 
Much Water DoesvYour Family Need?" , will give the students an opportunity to 
approximate the amount of water their^family uses for one week. This is not 
taking into account the amount of water that is necessary to produce the food 
that is consumed daily by their family. It takes 12 to 25 acre-inches of 
water to produce a corn crop. Milk producing cows must drink at least 20 
gallons of water a day. Abundance of water is necessary for increasing food 
supply as well as maintaining our current productions. 

The problem, of "What will be eaten in the future is still an unanswered ques- 
tion. Make certain your students understand that there are so many variables 
thai could alter the outcome. Several factors should be clear from the stu^ 
dents* activities. We must protect our prime farm land in South Carolina, 
as well as, the rest of the United*States. Research must continue to improve 
breeding practices. Indepth studies must be made of crop production practices 
so that we will make, the proper use of insecticides, herbicides, and fungicides. 
We must have in abi/fdant* supply of water. We still, have to consider the pro- . 
duction of fertilizers and the distribution of food' products. All of these 
factors are important if we are to continue to put the same type of foods on 
our dinner tatle. 
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ACTIVITY I Estimating % Farmland in Your County 
Introduction 

Prime farland is one of the most important resources of our nation. 
This is the land that produces the food, fiber, and forage necessary 
for your livelihood by utilizing the least amount of energy. If you 
are to continue to be a meat and potato eater, ^ou must pr^otqct this 
prime farmland so that these crops will supply your needs. Only one 
out of five acres in South Carolina are considered prime farmland. 
This is only 20% of the total acres in. South Carolina. The other ' 
land is either too hilly, lacks the proper soil' characteristics, or ' 
does not have suitable moisture content; 

What is Prime Farmland? • 

Prime farmland have soils that meet the following criteria: 

1. Have an adequate moisture supply. 

' 2. Have a mean annual temperature higher thfin 32'' F (0° C) 
and a mean summer temperature higher than 59° F (.15° C). 

3. ' Have a pH that is favorable for growing a wide variety of 

crops without adding large amounts of nutrients. 

4. Maintain ^a water table at a sufficient depth during 'the 
growing- season to suppoVt the crops. j ' - ^ 

- _ ~ * . 

5. Can be managed so that the exchangeable sodium percentage 
(ESP) is less than 15. . . 

6. Are not ^flooded frequently during the growing season, (less**- 
often than once in two years). ^* ' • 

7. Do not have a serious erosion hazard.^ 

8* The surface layer contains less than 10% of rock fragments 
larger than 3 inches (7.5 cm.).- "These soils present no 
particular difficulty in cultivating witK large equipment. 

The U.S. Department of Agriculture and the 'Soil Conservation Service, 
SCS, has made an inventory of prioie farmland in this area. Based on 
thi^s survey they have compiled maps for most of the couhti^s. in South 
Cai^olina illustrating the ^riirie farmland* There are approximately 19 
^ million acres in South Carolina. If you* take out- the large^bodies of 
Water aM the land in Federal ownership, this leaves about 18 million 
acres that have been used for this inventory. Of this amount we are 
losing thousands of acres per year to urban development, which in- 
cludes land taken out of farming for industrial, residential, com- 
mercial, institutional, and public administrative sites, as well as, 
railroad yards, cemeteries, airports, golf courses, sanitary land- 
fills, and sewage treatment plants. Every 5 years an appraisal of 
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UNIT VI, CONCEPT A, ACTIVITY I (continued) 



prime farmland will be made. The figures will be used to update 
the assessment and reevaluate our soil, water, and related resources. 

In this activity you will be estimating the % of prime farmland in 
several counties. v ^ " 

Materials. You HI Need 

/ • • 

5 or 6 county maps of Important Farmland printed by the U.S. 

Department of 7\gri culture and Soil Conservation Se-rvice 
1-3x5 card per lab group 
Scissors 

Rulers ^ 



Procedare 



1. Cut a window in a 3 X'5 card that is 5/8" square. This wj'll 
represent 1 mile^ or 640 acres. 

2. Place this over a section of your map and count the mimber of 
green boxes. Each of these boxes represents 10 acres. The 
possible number of green blocks in your window is 64 or 8 x 8* 
(Verify this!) 



To determine % of prime farmland: 
% Prime Farmland = 



# of green boxes in your window .qq^ 



ERLC 



4. Repeat this in several areas of the county and average your 
figures. 

5. What is your estimate of % Prime Farmland? 

6. Hpw does this compare to the figures given in the legend of 
your map? 

Suggested Data Table 
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Area 


11 


# of Green Boxes 


^ p % Prime Farmland- - 
# of Green Boxes 

..,.-^64 


1 ' 




l" ■ . 




2 






3 
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UNIT VI , CONCEPT A, ACTIVITY -I (continued-^ 



American agriculture is hailed as the most productive in the world- ^ 
In 1980, the value of our agriculture exports exceeded 40 billion 
dollars. American farm products feed our own population in addition 
to a significant part of the Second and Third World Nations. This 
means the difference between life and death to^nillions of less . 
fortunate people whose lives are marred by chroni^c hunger. Our, farm 
products are essential to a favorable Balance of trade. 

But as populations expand and need for food increases at home and . 
abroad, one wonders: What does the continuiYig loss of our best 
farm lands portend for the future? How long will it be before prime 
farmland loss severely cripples our agriculture production? 



/ 
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^ACTIVITY• II Crop Improvement Through* the Genetics of Corn ' / x ; 

Introduction ' * ^ . 

- ^7 ■ . * . , • ^' 

flybrid com is a product of man^s ability to use technical knoy/1 edge, to im- 
' prove the world's food resources. Over r period of 50 years com yields 
' . have gcfne from 20 - 30 bushels per acre to 120 - 160 bushel s/per acre. In 
recent years, record crops of over 500 bushels per acre have been recorxled. * 
/It has be^en through^ applied biological techniques that the agricultural ^ 
" experts have developed^ strains of seeds that have significantly incre'ased 
these corn yields. ^ \ ^ - . 

When the settlers came to the new worM, they found the Indians growiog 
maize, an early form of corn. It'was soon discovered that* different 
varieties were being planted close together to increase yield^,^ The 
Indians had begun to iijiprove yields through cross pollinization. ^ce ^ 
that time, the process of corn ^netics. has become very technical with many 

. people contributing to the developmeht of hybrid cor*n, 'Some of these . ^ 
scientists have worked through the U.S. DeparJ;fnen< of Agriculture, state 
experiment stations, universities, ^nd others through private industry. It 

. .is Interesting "to note the part, that Henry A. Wallace played in the development 
of hybrid comi He was an early com hybridizer and started the Pioneer Brand 
See*- Company. It was because of his wark in the development of hybrid corn 
seeds that he^was selected to be, the Secretary of Agriculture. Later he be- 
came 'Secretary of Commerce and Vice President of the United States durfng 

^i^tte administration of President Franklin D. Roosevelt. ^ * . 

^W- . . ' : ^ • * 

^Through the study of com genetics, "hybrid vi^or" seeds have , been developed. 
\Hybrid vigor indicates .that the seeds produce plants that are better than 
^ ' either of the parent strains. This begins with the process of inbreeding 
' ' specific desirable characteristics so that pure' strains' are developed. Next, 
' seeds frofti two of these strains are grown td form a single cross. The next 
year these new seeds are grdwn to form a double cross. These are the seeds 
that produce the hybrid vigor plants with high corn yields. The whole process 
must be tightly controlled during the eight years that it takes to develop 
these hybrid seeds. , ^ ' ' 

The corn plant is interesting and unique to examine as there are .male and 
V female parts. If you'can find an old corn stalk, examine it carefully. The 
tajssel 'is designated as the male part while the female part is the ear.. The 
many flower clustents found ih the^tassel provide the pollen.' The ear -('female 
part) contains the silk, one for each kernel of com which must be fertilized 
independently. Because there are* so many flowers .on a single tassel, the 
large amount of this small grain pollen is spread by the wind over atJarg^^ 
ati^a, the same plant seldom polljnizes i'ts own silk. ConisMuently, pollinization 
can be* controlled. This is done by certain varieties being designated as male 
,ple^nts where the tassel *is used, others are designated as female plants where 
, onl|f, the ear is use3. When the tass^J of the qX'ant is used, the ear is dis- 
regarded* or. not used for corn- seed^ Remember ^^t each siTk needs Oii,1y. one ^ ^ 
. grain of 'pollen to form' a kerrtel of com. In brder to produce a pure str?ain 
' of corn the'v^triety must be grown in isolat^.M^ This is accbmpliished by re-* . 
moving^ the tassels from the female. ^rn planf^afid only harvesting^-*hat cornv 

Superior varieties jtre produced oy this process of 'inbreeding called mass 
selection. Th«,se are $oitie of the characteristics that are inbred and the 

purpose "of each. ' — • • --^ 
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UNIT Vf, ' CONCEPT A, ACT-IVITV 11* (continued) 



Characteristic 
stiff Stalks 

2-3 small ears , ^ 
(instead of i large 
ear) 

.Orovght resistant 
Disease r^si^tant 
Lortg tight husks 



' \ ' Purpose 

. Remain. upright far into the' fall for easy 
mechanical harvesting 

* Easier to machine harvest 



Necessary for hot- dry summers 

Various diseases j:an' result in crop loss 

Protects ear against worms and weevils 



Bitte}* taste of folliage Becomes unattractive tO/grasshoppers 

The^2-Bean Seed Activity" will help you understand the corn inbreeding process 
by positive selection. Next you will follow the "Double Cross" diagram that 
Svill illustrate just how the four superior characteristics are-^rov/n, first by 
a single cross and latel^ the^next year by utilizing a double cross/ 

Materials You'll Need 



1 stajk of corn (can be a dried stalk) 
50 red bean seeds per lab group 
50 white bean seeds per lab group • . 
1 small paper cup per Vab group 



Both seeds, must be the same %ize. 



Procedure 



L Select 50 red and 50 white bean seeds. These will represent the 
^ starting gene pool.' The red bean will represent the gene characteristic 
of a strong stalk, while the v/hite bean will represent ttJe gene characteris 
tic carrying a weak spiadly stalk. ' . 

2. Place the 100 beans in a container and shake well. ' 

9 

3. Without looking, withdraw 2 beans from the container at a time. As 
possible combinations you will have either 2. red beans, 1 red and 1 
white bean, or 2 white beans. 

The 2 red be^ns will represent the plant with the genes carrying the 
desirable characteristics .of a stiff stalk. * , ^ ^ 

• , ' ' ' * 

The 1 red bean and 1 white bean will represent the plant that appears 

to have the desirable characteristic of a strong stiff stalk but has 
a hidden gene cprttairiing' the undesirable characteristic af .a weak * 
spindly stalk. - . . • ' / - , 

The i white beans will, represent the undesirable characteristic of ^a 



weak 



spindly stalk. 



As ydu withdraw the beans, place them in the proper designated column. 
This will represent the first, Fj, gfeneration derived frpm the starting 
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UNIT VI, CONCERT A, ACTIVITY II (continued) 

. gene pool . • ■ 

• ^4* kecbrd the number of each group qf beans in the S^iggesteH Data Table* 

5- Remove the pairs of white beans as these have the# undesirable characteris- 
tic you are trying to* eliminate by inbreeding. . 

6. Repeat this process for the ?2 ^3 generations. It will soon become 
obvious that continuation is futile as yDu have eliminated the. undesirable 
/ characteristics. • ' 

, By thinking of your desirable characteristic, as a strong stalk, after each 
• successive generation you kave eliminated most of the weak spindly stalks 
throubh inbreeding and selecting the be'st seeds^ This same process can be^ 
repeated for other characteristics such 2-3 small ears, drought aitd > 
disease resistance, long tight husks, and bitter taste to th6 foliage. 

.1 

, The. next step in developing hybrid'corn seed is to grow two p^irs of inbred 
corn plants t6 form a single cros^*. In the next generation these pairs are 
crossed with another pair o'f inbred plants to form a double cross. It is 
these seeds that produce hybrid vigor plants that carry aTl four of the inbred 
characteristics. « - - 

• 

As you look at the diagram on the following page, follow'the arrows 
' which show Inbred Plant A pollinates the sillv.^of' Inbred Plant-B. The . 
pollen from Inbred Plant D pollinizes the silk on Inbred Plant C. In the 
' next generation, the pollen from the seeds planted with single cross 
C X IVfertn.ize the silk from the single cross of plant A X B. This ear 
produces seeds containing all four inbred characteristic's of (A X B) X 
(C X D)^.. • ^ ... 

These biological principles have revolutionized farming" methods. 
Remenfcer that the seeds from these double crosses are hybrids and cannot 
be saved fdr replanting. Corn hybridizers must produce new seecls each 
. year. 

By following these methods the yield of corn has risen frpm. 22. bushels per 
acre, in the 1920* s to record crops of up to 500 bushels per acre. ' The' 
same principles used to improve cr6p production through the genetics of 
corn have been tried on varieties of Wheat, oats, barley, rice, and 
sorghum. But the s^uccess has not. been so dramatic. Hybrid forms of . 
cucumbers,' squash, and watermellons are now on ^the market* Only plants' 
with separate male 'and female parts can -be hybridized in this manner 
'as self pollinating plants are not suitable. 

l^brid annals have Jong been u^ed such as'the mule which is a qross between 
a male donkey, a jackass, and the female horse, a marer Other crosses 
have proven successful such as hybrid .chickens, cattlet and pigs. 
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UNIT VI, CONCEPT A, ACTIVITI.Y >U (continuGd) 

FIRST YEAR 



DEtXSSElEO , OETASSEIED . " 




SECOND YEAR 




UNIT VI, CONCEPT} A, ACTIVITY II Icohtinued) i ' A#> 

Perhefps in the future mos't of our cj^mestic ammals will be from hybri:' 
vigor stock, as many have proven to be jro re. efficient producers* 

Plant breeding has become a speciciTized technolpgy that is responsible 
for a large p^rt of the current progress in crojJ^ production. These 
breeding practices may provide us with an increped food supply for our 
future* needs* 7 

Suggested Data Table* * 



Gene^^pon 


2 Red Seeds 


1 Red and 1 White seed 


2 White ^eeds 










h 




• 




% 









further Investigations. 

;What is the difference between a genotype arid a phertotype? 
Find out which crosses produce the Brahman and 'Santa Gertrudis. cattle? 
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AaiVITY in Good Guys and Bad. Guys 
Introduction 



Will there be enough food for all the people in 'this world? The avail- 
ability of food is a majpr concern. In order for the farmer to produce 
a. bumper crop, insect j^mage must be kept to a minimOm. Insect life 
cycles and habits must be understood. As you learn more about the field - 
0^ Entomology, you will realize that not all insects are bad. Some are 
necessary for pollinization, others as predators, still others provide 
us with food. . ■ • 

^Your nutritional needs are dependent upon the presence of insects.' This' 
can be a positive as well as negative influence.- In other words, there 
are insects that can be considered as "good guys" and others you may think 
of as "bad guys . v • / 

_ ' ^ I- ■ 

Think of the time you have enjoyed mating honey. The bees that made the 
honey are interesting to study as they. have definite social habits. 
Find ou-t all the ways beeswax. is used. The cold cream industry would 
never have risen to such prominence if it had not been for the availability 
of beeswax. Silk is another useful item produced* by insects. Other in- 
sects pollinate crops, serve as food for fi'sh and birds, eat harmful -rn- 
sects, and improve the physical conditions of, soil by aiding in fertility. 
Some insects are scavengers and eat the bodies of dead am'mals and plants, 
all of which are necessary for 1-ife as we know it today. These are all the 
good guys". 



There are, plenty of "bad-guy?" in the insect world. In fact, you have 
heard more about these insects than the^ood guys. Certain insecjfcs 
destroy or damage growing crops and other valuable plants. Some i'nsepts. 
are annoying because they crawl over the furs of animals, pierce the skin 
by injecting venom,' thus spreading disease. Often they make their homes - 
' in the host body by laying eggs. Insect damage can destroy whole crops, 
stored food products, wood in buildirvgs, or furniture. . • 

Entomology, the study of insects, will provide you with many interesting 
ana varied experiences. Keep in mind that there are a number of "good 
gqys" along with the "bad guys". - - 

Some insects are beneficial and necessary for your existance along with the 
■ ones considered as harmful pests. As you begin to look for arid collect in- 
sects, remember that marly of them d6 the same things that you do. They build 
apartments, raise crops, keep cattle that th'ey milk, live in colonies., and " 
have carpenters, papermakers, guards, soldiers, nurses, slaves, hunters, 
trappers, thieves,, and undertakers. Often they go war against one another^' 

An insect must have sijc legs and three body sections. This eliminates " " - 
spiders, centipedes, mites, and ticks. In this activity, Voujwill be ' 
collecting housef lies, dragonfties, mosquitoes, silverfish, grasshoppfers, " 
lice, crickets, walking sticks, fleas, and beetles. . - . ■ 

Entomology is the study 'oV insects, while the per^spn^who makes a study.of • ^ 
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UNIT VI, CONCEPT A, ACTIVITY III (continued) 



insects is an entomologist. You will become an amateur entomolosist 
as you delve iato the study of insects. j Dr. Richard C. Fox has 
prepared this activity on collecting, preparing, and preserving in- 
sects. He is Professor of Entomology at tlemson University. To aid 
in the rapid collection of these insects, phero'mone bags can be* pur- 
chased so that many specimens can be collected. This will provide 
yoUiWith plenty of insects to inspect. 

Materials YouMl Need . - 

Ethyl acetate (fingernail polish remover) 
Collecting jars (old mayonnaise or jam jars will be fine) 
Mounting pins (a scientific company) » 
* isJounting board (made out of insulation scraps'or pieces of styrofoam • 
from an old tee chest) 
Construction paper to'make envelopes 

Procedure 

All of xis know insects and have for most of our lives. This is. that 
multitude of critters that plague our pets, our plants, our, houses, 
and ourrfood as" well as oyrselves. Some of us develop more of an in- 
terest in them than others anfid this activity is aimed toward those 
whose interest has been aroused by the habits, antics, or colors of 
them. No one will ever have to go fajj to collect insects^r several 
hundred separate species may be found in just our own backyard-. 

The greatest essentials for insecjt collecting are the eyes, fingers, 
and an inquiring mind. Even though most insects can be collected . 
easily by hand, tools are generally handy. Insect nets and tweezers 
can be pufifhased or made and the beginner should select the banks of 
streams, open fields that ar^jjot too dry, open woodlands, weedy 
roadsides, and flowering shrubs. - Search under stones, logs^, loose - 
bjirk and rotting ledves for ground. dwelling insects. Flying insects^ 
' can be caught by using a net.^ * . \^ 

Regardless of how insects are collected^ great care should be taken to 
keep them as perfect and life-like as possible.. Neatness and accuracy 
cannot be overemphasized. The beginner should set a high standard far 
his collection and should discard any broken or discolored specimens- 
Also, if you are unsure of the locality or date of collection fon.a 
given specimen, it should be thrown out. Learning to mount insects- 
and to label them properly will lead to a neat collection which is a 
'thing of beauty, a source of personal pride and may be a valuable 
scientific contribution. , * _ , 

A few tips on collecting may be of value: 

1. Use ethyl acetate as a killing agent in kill bottles or 
jars rather than cyanide. It can be obtained from a 
pharmacy generally , as fingernail polish remover and' al- 
though it is a poison, it is far safer to use than 
cyanide. ^Baby food jars make ideal kill jar's, . They are 
tight, sturdy and easily fit into a pocket. 
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UHIT yi, ^NCEPT A,l^ACTIWXY III (continued) 

" ^' ' ' / 

2. Keep one or two loose strips of tissue in each kill bottle* 
This prevents insects from damaging eacli other and reduces 
moisture in the bottles. .When specimens are removed and 

- these tissues qre damp, replace with dry ones. 

3. Use se^parate.kill bottles for moths and butterflies/vWany 
times'^he scales that come off their wings will spoil o^ther 

i insects. To prevent excessive beating of their wings, 

simply pinch the thorax slightly when removing Jirora the net. 

4. It is^wise to have a separate bottle for flies and bees and 
'to remove such' specimens soon after killing thenu 

Relaxing 



^ Often owe collects mre insects than can be mounted at any 
one time and the specimens that have dried out need to be 
made soft and pliably again. For this, a refrigerator w 
crisper or other waterproof and airtight container can be * 
' ^ ^ jjsed. Simply put about an inch of sand or vermiculite in 
. the bottom and moisten thoroughly. Add a few drops of^ 
Gi#bolic acid or household bleach to* prevent 'mold growt^<^ 
Cover substrate with a piece of cardboard. Specimen^ 
should be placed inside in small boxes pr on paper>towels 
and the container then 'covered. Usually 12-24 h5urs are 
necessary^ to soften the insects so thaf^he^Mian be handled 
without damage. Do not relax more^.than cot be mounted at- 
one time for sometimes insects will be ruined if tTiey get • 
too w^t. . ^ ' 

' \* Envelopes , ^ ^ - ^ ^ 

Moths, butterflies, and dragonflies are harc( to handle when 
, • cpllected because th^ir lyings are s.o fragile and easily ^ 

: \ " dafnaged. . Collectors have learned that if these specimens 

* " are "papered" immediately , after collecting, they, can- be 

handled more easily or stored without fear of damage. 

^ ' Paper envelopes can be made quickly as shown in Figure 1. 

It is best tp;use coarse construction paper for it provides^ 
good protection and also absorbs excess moisture* Envelopes 
/ shouTd^be made up in 'good supply before a collecting trip , 
and pressed tightly to prevent unfolding. Severarsi:zes of 

* envelopes can be made to accommodate insects of different 
. sizes, but the ratio of the long edjge of the original . 

rectanglftto its. short edge should be about 5:3 to insure 
j enough ovetjJap of the folded sides to keep the envelope 

closed. CiJrlection data common to all specimens in a 
given enyel ope should be written oh the edge'df the envelope 
before inserting specimens* ' 

"Papered" specimens can be kept indefinitely if packed loosely t 
in a sturdy box and kept dry. If mounting tfiust be delayed, 
boxes should' be treated liberally with mpth balls or crystals 



VI, CONCEPT A\ ACTIVITY III (continued) 

1 ^ 



to t keep out "museum pests" and to prevent mold. Keep 
the boxes away from ants and mice for these pests dearly 
love to feed on drying, large-bodied inlets. 



Moth and butterfly collectors, invariably open a training 
session in the spreading-ol: moth or butterfly wi-ngs with 
the statement, "It's easy!" This is basically true but 
only after a. good bit of practice with cgmmon specimens 
^before- tackling the more Valuable ones. Practice and 
experience will develop personal^ tricks and/or preferences, 
so only the fundamentals are pre^'sented here. 

First,- one needs a spreading board (F4g. 2a) whicfPcan be 
purchased or 'Hnade to meatfUre". If you wish to make one 
or more, look at a commercially made one to. get the idea 
and then fabricate to suit your purposes. The only "must" 
is a porous surface to hold firmly the insect pin on which 
the specimen is mounted Snd top pieces of soft v/ood t\^t 
wtllHake pins^adily. The whole thing should be sturdy 
but need/not be expensive. . ^ 

All specifHens need to-be freshly killed or thoroughly re- 
laxed. If the wings are extended over th^ back, squeeze 
(with .tweezers) tiie sides of the'thoKax below the bases ofW' 
the wings.' This will open the wings up so that the spread- 
ing procedure can continue. Pin the specimen in the proper 
place and at the proper height as shown in Figures 3-4. In- 
sert this pin into the sprejading board so that the bases of 
the wings are just above the top of the board. As shown in* 
Figure 2b, insert CAREFULLY .a fine pin /just back of the 
leading vein of each front* wing and move each wing forward 
until the back edges are in a straight line with each other 
and at right angles to the insect's body (2b). Fasten thiem 
in place with fine strips of paper. Similarly j)ul1 up the 
hind wings, being careful to inseYt the pulling pin behind 
the first vein, and not merely in the wing membrsthe. The 
hind .wing should be pulled .forward until the hole made by " 
the pulling pin is barely concealed by the hind'edge of the 
front wing (2c). The hind wings are seculred by diagonal , 
strips of paper^ and when these are nn place jthe* traction 
pins are removed. White drying, a /date and locality label 
(Fig. 2d) should be pinned adjacent to each spread speciitien^^ 

Let the caution be made again! Keep spreatf^ng boards with, 
their drying inseets-where-arvt^T~nrrce-^mi^oaches^ camriot 
get to them. Mice especially are attracted to these. and can 
destroy fine specimens easily.— — - — — ^ — — — ; 

Specimens will dry usually in a week or two. Experience* 
will dictate how long to leave them, but when dry, remove 
the specimens, apply date and loccility (Figure 7) and store 
in insect-proof boxes. 



Spreading 
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UNIT V.I, , CONCEPT A, ACTIVITY III (continued) 




Spreading Moths and Butterfl ies 



Figure 2b 




Figure 2c 
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Fi gure 2d 



UNIT yu CONCEPT A, ACTIVITY III (continued) 



Direct Pinning - „ . 

Adult insects should be mounted before drying on 
special spring s,teel "insecl^*' pins that are longer " 
than common pins and are nearly rustproof. These 
can be purchased in several sizes from a biological 
supp.ly house. For any specimen, the largest pin 
that does not cause excessive damage should be used. 
These pins are numbered 00, 0, and 1 through 8 with 
size 8 being the heaviest. For most insects, 2's and 
S's^can be used by the general collector. 

Uniformity and neatness is the trademark of a good in- 
sect collection. ^ It is wise for the beginner to look 
at professional collections and to set the same high 
standards for himself. Over the years, entomologists 
''^ haye developed standards of pinning that cause' the 
least <temage to the -specimens. These techniques 
should be followed closely with a sharp eye toward 
neatness* 



The general principle in pinning all insects of moderate 
size is that the pin is inserted through the thorax to 
the right of the midline, ^his avoids destruction of mid- 
line features. Typical insects of several orders are 
shown in Figu:re 3; the dot i\» each casp shows the proper 
position of the pin. 




Grasshoppers 





Stink Bugs 



Beetles 






Flies 



I ERLC 



^Dragonflies 
213. 2X7 



Bees and Wasps 
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UNIT VI . CONCEPT A, ACTIVITY III (continued) 



Care should be taken i^t the position of fhe pinn'e^ insept is. 
exactly horizontal, botn front-to-back and side-tt)-side *(Spgure 
4a ,b). The height of thq, insect on the fin should be standardized 
from the top of the insect to the top of the pin, not from the 
point of the^pin to the bottom of the^irtsect, since specimens vary 
in their thickness w depth^Figure 4c,d)7" JKere should be-enough 
pin above the insect, to permit the top of the pin to be grasped 
firmly without touching the specimen, * The distance-is usually 
about 3/8 inch, but may vaVy \l/ith the dexterity of the collector. 

Uniformity and neatness are more important .here than comformlty* 
to any exact rule, v ' ' 

^ \ Fi qure 4 / i * . . . 

Piiffiing Your Specimen ' 






c. 




•UNIT yiy CONCEPT A, ACTIVITY III (conti.nued)\,' 



Small stepp.ecL blocks' of wood* called pinhing BWtks 
(Figure 5) are used to standardize th6 heights of 
.insects. and Tkbel^ on pins* . . ^ , 



Rinning Blocks 




Lab&ling 



Figure 5- 



When' insects are to be used for display^purposes »only* 
labeling is desirable but not necessary., However, for : 
any' other purpose, every insect specimen should have a 
locality. label showing where!' it was caught, when i*t was»^. 
caught, aTid the collector's name- as shown in Ffgure 6. 
In .making date- and locality jl abels:, . use a^ gopjd quality 
paper (like lirren ledger <S-36) and preferably Indfa" ink 
which wan't-.sn«ar or run when dry.. At is necessary when. . 
buying black. Ihdia ink that **acetate" India ink be 1 - 
avoided* Some'' of your labels may be. put" in vial's contain- 
Ttfg .alcohol and this type of ink wilt dissolve very quickly 
making, the' labels worthless ♦ 



April ir, t19f 
C9IL XU Hkri^U 



gD« V'a na 
mini sir A 

J^etr TUA Harris 



Figure '6a 
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Figurine 6b 



UNIT VI, CONCEPT A, ACTIVITY Hi* (continued)'* 



Labels can be made by hand with a 'Crow^quiTl?6r 00 ' 
Rapidograph-type pen and .seldom should exceed J/4" x • 
i/^'' {6.5 X 13 mm) lisfze. For* large Ji.umfaefl of 
labels from* the same area,, typewritten sheets can be - 
photographically reduced' and printed J n quantity and ' 
then only the date needs^to te inserted by hamtLr^ft^ 
using a pinning block, date, and locality labels /are ' 
positioned on step Z. -^J^ .1^ 

When .an identification'is made, the scientific name 
can be put on a separate determination label (6b) and 
pinned (on step 1) below the locality Ubel, Some 
collectors use a black or red bordered label for 
scientific names. Some "collectors Tike to record host 
data also and this can be placed on another label 
between tKe locality and determination labels. An 
example of a. finished specimen is shown in Figure 7, 




. ' . Firtished Specimen. 
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Figure 7 



UNIT<VI'. CONCEPT A, ACTIVITY III (continued) 

ShWing - . . * 

The insect collector commonly must ship specimens to 
identification experts or to" insect museums for deposit* 
Changes in postal regulations and the automated handling 
of parcel post increases the chances of .package damage . ♦ 
making it necessary to reexamine procedures for pipping 
af dead' inserts. Most of the techniques described below 
' apply both to dry and liquid' shipments. <' •h- 

. Mounted insects should be pinned firmly into a sturdy box 
^Tined v/ith cork or sijnilar material known to resist lopsen-:' 
ing of .the pins. Heavy specimens should have s,upporting 
pins set on each side to prevent any lateral- movement. It 
is important to keep* all specimens, firmly in place to pre-- 
r>. vent breakage of all of the fns6cts in the box. Some 

workers place a layer* of paper toweling or cardboard over 
the t-ops of pins to reduce the-chances of them jarring out* 
of Rlace. , Vials of in-sects should be separately, wrapped 
in. paper toweling, and then packed ia a mailing tube with 
additional packing which prevents their movement.- It is 
important also that all vials be filled to overflowing 
' and re-stoppered to prevent sloshing and specimen break-,, 
age. Be <:ertain that all stpppers and caps are set - 
tightly. , , \ . J 

Boxes containing/ specimens, should be placed into another 
• strong container with at least 3 inches of crumpled news- 

/ print or other packing material ,thatvwill hoTd the inner 
box firmly but will absorb shipping shocks. 

Additional information should be sent either plainly 
visible inside, attached to the inner box, or sent separately 
• to the specialist. Make certain tjf^'e iS'-iW'^c'Mnce for. mis- 
taking your shipment. ^- J 7 

Interpretation 

You will need some identification books to aid in identification. Some 
of these are as follows: ' \ . ' - ■ - " 

The 6olden Nature. Guide .Series ^ * * . ■ 

A Field. Guide to the Insects : Borror and White. 

Iteference Material for 4-H Entomology Leaders , .CI emson 'University 

Extension Service^^ Wayne T. O'Dell, Director, Clemson, SC. 
Entomology '^Unit 1, Unit 2/ Clemson University Cooperative - 

Extension Service, Clemson:, SC. . ^ , 

4-H Entdmology 1 Collection and Study, H. Eldon. SpOtt and CharTes. 
.H. Brett; North Carolina Agricultural Extension Service,, North 

CamHna State University, Raleigh, NC. ^ . - 

Handbook, of the ^Insect World , National 4-fl' Service Committee, 59 

East Van Buren Street, Chicago, IL 60605 
> . . ^ . • • -^^ , „ ^ 

Further Investigations \ _ 

• '< ' V " ' " X ' ^ \ ' ' 

The life cycle and habits of inserts can be investigated, pecause itiany 



UNIT VI,' CONCEPT A* AGTimY III (cpniinued). \ . 



insects win be collected during different stjgiges of meta- 
^iDorphos-is, these insects should be studiedv An excellent 
table is found in the booklet, 4^H Entomology, 1 Collection 
and Study ^ 

By using "A Key to Adult Insect Orders" found in tliis same booklet, , 
the collected insects could be easily separated into orders* 
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UNIT VI^ Concept A 

ACTIVITY IV Bugs Follow You Through life 
Introduction 

In our society, we spray. for bugs and.fiave a different attitude about 
bugs in our environment compared to other cultures. Although we pro- ^ 
cess our food commercially, it is impossible to remove all bug frag- 
ments from the food. Therefore, FDA has a standard referred to as ' 
^ parts per milllon^ for inspecting ^our food. . * 

If our food is to be increased* we must maintain storage faciltties 
that will decrease bug and rodent contamihationc The saying ga^s in 
inany countries, "The rodents and bugs eat first- We get what is left^ ^ 
.t)ver." Storage requires money and energy. In our couatry, we store 
the best and use the rest in many other types ^f products. If we do 
not like the.-food we tear it apart and make itMnto another product- 
We have technology, water, energy, and capital available. In other 
countries, they do not have the capacity to process tfreiir food. .This 
' capacity involves trained personnel, water energy, and processing plants, 
a3 well as jars and cans. 



them as a major part of their protein -consumption. For example, grass- 
hoppers,, grubs, larvae and locusts. This activity will show you that ^ , , 
a certain percentage of our environmental bugs do follow you through 
'life. .... 

- Materials You'll Need ' '.' 

Corn meal . * 
. Petri dish ' 
Microscope or tripod lens 

Procedure 

Make a very thin slurry of corn meal and water. When this is diluted, 
"•^ pour it onto a petri dish and observe it under a microscope. rThe corn** 
meal is yellow. How many tSlack dots do you see? These black dats 
represent bug fragments. ^ - 

Interpretatibn ' ^ , ) 

How do ygu feel about the bug fragments in your life? 

If we are to increase our food supply through l.ticreased mass production, 
we will have to put up with the bugs that follow us through- life. 




Other countries use 



219 




ERIC : 



ACTIVITY y How Much; Water Does Your Family Need? 
Introduction 

^ A* water recall fop your 'family will help you become aware of how much 
^ is used by the American family. Water, will be one of the major-re- 
sources in limited supply In the future and impacts on our-abtlity to 
increase our food supply. ' _ : 

Water is necessary for crop irrigation* In addition, water is neqessary 
for processing the foo.d and preserving it for-futuire use. Much of our 
.'land which has limfted water supply is used for raising .cattlq and other- 
animals that require a^ minimum amount of water. ■ * 

Procedure 

Record tlje amouqt of water used in gallons by you and family members 
for the suggested activities • Add others that may be unique to 'your 
family*. Then compare your figures to others in your class. 



Water Recall Record for- One Week 



Activity 
u . .. .... 


Family 
Member 
#1 


Family 
Member 
#2 


Family 
Member 
#3 , 


Family 
Member 
#4 


Family 
Member 
#5 


' Total \ . 
Family Activity 


i Cookina 


- 


• 




i 
1 






1 Toilet 






* 


i 

I- 






Bathing or 
Showering 














Drinking 












♦ 


. Dishes • 




* 




i 






• Pool 














Lawnsc 














'Washing 
Clothes 














TOTAL 















Farther Investigations * \ ' • • ' ^ 

How much water is used at your school? • / ;• 

^ How much water is needed for* your,city» town, or* community. Find out ; 

J,^ from your local water department. Where dpes this Wjater cime from? 



m ¥1 wm wiu i m in the mvm 

^ CONCEPT B Different foo,ds'wil\ be consumed than <wd are currently 
eating* 

OBJECTIVES Upon completion of this concept, the students 
should be able to: ^ 

Recognize that the possible foods of the future 
will probably look siin11'aiM:o our gurrent^foods; 

2. Recognize analogs as a source of substitutes that 
may taste, stnell, and have the same texture ^nd , 
appearance as the foods we are eating* 

•/ 

' 3, Recognize analogs in our present food supply- 

* . 4- Evaluate specific characteristics of food analogs 
in taste sessions* 

5* Conclude that there are many unanswered questions 
and only time will show us the answers. 

BACKGROUND INFORMATION FOR TEACHERS 

J 

Chou, Marilyn and Harmon, David P., Jr., Cri tical 
Issues of the Eighties , Pergamon Press, N.Y. 1979 
pages 234-264 

Hill. Gladwin. National Wildlife 'sHTenth Annual En 
mental Quality Index : 1969-1979 a Decade pt Revoi 

" Lappe, F. M., Diet for A Small 'Planet (New York; Ballen 

tine Books, 1971 

Teaching Strategies' ' , 

SUGGESTED ACTIVITIES FOR~>«iD£NTS 

t ■ I. How Much Fat is in Your "Butter" spreads? 

II. Is There Only Peanut Butter? 

III. Soybeans Do Not Appear, Taste, Smell ,. or -Feel 
Like Beans Anymore 

FILMSTRIP & CASSETTE 

I. Beans, -Beans. Beans . 1981,. Encore Visual 
■ Educational, Inc., Burbank, CA 91502 

II. Soy Protein: YouM1 Be Surprised , Food Pro- 
- • >tein Council 
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What wilt be the foods of the future? Wfll the, American farmer* be able to, 
produce enough for our increase in population or will the foods be differ-* 
ent than those we are eating today? The students should be given an oppor- 
tunity to taste sonie of these new foods. 

Analogs arq becoming more important as the number on the market increases. 
Analogs are food products that have a similar' function yet have a different 
origin. Margarijie is a classic example of an analog as it is a substitirte- ^ 
for butter. Margarine was developed as a butter substitute dur^tjfm World 
War II when butter became very expensive and scarse. Margarine if made from 
vegetable oil rather than animal fat* It has been colored to gi/e the, appear- 
ance of butter, therefore, it can be called an ana]jog_ of_.butter^ It has the 
^ same function as butter but has a different origin. The dairy industry 
limited the definition of batter to protect their interest consequently mar- 
garirie has a much broader definition. The acceptance of margarine by fh^ 
. public quickly changed our diet to include more vegetable and less animalf 
fat. In recent years as the population has become more diet conscious the 
public demanded a spread that has less calories, the manufacturer whipped 
the oil with water to reduce the number of calories per serving. This- has 
been successful because it feels, smells, tastes, and appears the same as 
butter or margarine to most people. Activity I, "How Much Fat is in Your 
'Butter' Spreads?" , will give the students an opportunity to measure the 
amount df fat, water and milk* solids in samples of "butter". In addition, 
they will have the opportunity to evaluate the characteristics of various 
"butter" spreads our first major analog. , / 

A": increas^^ our food sDpply, the number of analogs must also rise. There 
are analogs that can be made in the classroom. Activity II, "Is There Only, 
Peanut Butt€r?" , will give the students a chante to make an analog from nuts 
or seeds that can be Used as a spread. Be sur^ to use the "Scientific Taste . 
Test" to analyze , the merit of spreads that they make. 

Soybeans have. b6eh coined as the protein "gold" of the future. Show the 
filmstrip and cassette, "Beans, Beans, Beans^*. Soy products have been gen- 
erally accepted as high quality vegetable pro|:ein source and are very easy 
to grow especially in South Carolina^ As our, traditional proteia sources 
dwindle in supply and continue to rise in cost, we will utilize increasing • 
amounts of soy protein to meetoUr nutritional needs. ' 

Preserv^y, soy protein is found.in a wide, variety of products. Some of tbese 
produces are very acceptable especially if the individual has not been conr ^ 7 
ditioned to other foods. A good example of this is baby forr^ula. Babies arle 
fied a nutritionally balanced diet - soy protein base - .when they are foujrtd to 
be allergic to a milk base formula. If possible have the students try one of 
the soy protein substitutes. How does it taste compared to regular igi Ik? . 

Soy ijfOtein has the capability of being mixed with a wide variety of other pro- 
tein' ^ources. It can be used to extend animat protein or mixed, with another . 
vegetable protein such, as corn. Soy protein is not complete, it must be com- 
plemented with nuts, grains,. or other beans. Soy protein is high in the esseri;, 
tial amino acid, lysine. When combined with corn which is low in lysine, jbhe 
biological protein quality is increased. Conversely, corn M high in methionine 
and this complements the^soy protein. which is low in this, amino acid. , . 



This new protein combination is comparable to milk protein (casein). .This 
jame relationship Is formed when soy prbducts are used with wheat gluten, . 
meat, and other foods. To maintain acceptability, these products must be 
combined at levels that do not inhibit pliability. 

Activity in»"Soybeans Do li&t Appear.- Ta&te, Smell f-or^Feel Like Beans Any- " 
more ", provides an opportunity for- the students to taste a variety of soy 
based proddcts. Some examples that are aKtailable on the market are: Morning 
Star Farms — Bacon, Sausage Patties, and Sausage Lir^ks; Tofy; N.S.B.. Bacon 
Crumble; Bacon or Pepperoni Bits; Soy-JoysT soy formulas; oriental pepper 
steak; soy meatballs; and soy chili. . . In^ the- future many new products will 
be introduced. Emphasize with the students the importance of reading labels 
as a way of Investigating new products . 

The Food Protein Council has released a filmstrip "Soy Protein: You'll Be 
Surprised". This will provide additional ideas on soy protein substitutes. 

Will the people in the United States consume less animal and more plant pro- 
tein? Due to economic factors-we are already eating more casseroles. As 
animal protein becomes more expensive, consumers may choose to combine nuts, 
seeds, legumes, and grains to meet their quality protein needs. Emphasize 
that amino acid ratio. must be met at each meal. Complementary proteiris must 
be provided to maintain a proper diet. As an example, peanut protein must 
be accompanied with wheat, oats, corn, rice, or coconut. Soy protein must 
be complemented with corn, wheat, rye, or sesame. A complete protein .con- 
sists of all the essential 8 or 9 amino acids. A proper .diet must be mamr--. 
tained. Our acceptance of vegetable substitutes for animal protein will 
depend greatly upon the rise' in the cost of meat. Technologists will <:on- 
tinue to improve the foods we consume and create new foods to extenfi our 
supply. • ' . ^ 

By now your students should have the answers to a number of questions. Why • 
are eating! What they are eating! flow foods differ! Why the body needs 
different kinds of food! The ultimate sources qf food. . Now. the .question ^ 
remains what will be' the foods of the future. The demand af the public, 
economic factors such as increased population, and the, possibility of ad- 
vanced technological gain's will -determine the answer to this question. 
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ACTIVITY I How Much Fat Is In Your "Butter'' Spreads? 
Introduction 

Margarine is an analog of butter* An analog is an item which has a 
similar function but different origin* This analog has be^gn a suc- 
cessful product because it feels, smells, tastes arid appears the 
same as butter. It has the same number-of calories but tHe fat source 
is different. Margarines are made from vegetable oils which have been 
hydrogenated. This process changes the oil to a^^pjid at room tempera- 
ture. Butter is made from milk fat called butter fat. . 



Margarine is very diverse. It has a broader definition as a product 
than butter. Therefore, industry can change it to meet the demands 
' of the customer. As our population became "diet" (weight reduction) 
.conscious, we demanded a spread with less calories. Now you are able 
to purchase diet margarines. Butter does not have this diversity be- 
cause the dairy industry wrote tight specifications, which protected, 
butter' as they defined it. 

In this activity you will determine which "butter" bread has the 
greatest amount of fat. Then you will use comparative taste testing 
on a scale of one to ten to determine which "butter" spread you prefer 
while considering a number of factors such as taste, smell, appearance, 
mouth feel, and spreadability. Decide for yourself ,,which you prefer, 
the analog or the reSil butter. , ' ' . 

h * • ' . , 

Materials You HI Need ... 

Samples of butter, margarine, whipped margarine, diet margarine 
Several beakers, Vfor each sample 

Bunsen burner, ring .stand or hot plate - 
Sal tines 

Procedure A 

Carefully measure the same amount of each spread. Melt these samples 
of margarine and butter in separate beakers. Heat these long, enough 
in a beaker t6^ evaporate the water; The popping sound is the water 
evaporating. Al low the sample to stand. Measure the 'quantity of fat,* 
milk solids ar/d^water. ^ ' - ' \ : 



Spread Sample (1 €t1ck) Amount of fat Amount of water Amount of milk solids 



Butter * 








Margarine 








Diet Margarine j 








Whipped Margarine. 









Interpretations 

How many calories are in each sample? 
What Is the caloric difference? 

If you use a whipped or diet margarine in a recipe, do you think .you 
would use the same amount? 

Look at the ingredients listed on each package. Are these the same 
for each spread? 

Procedure B 

Spread a jmall amount of the following "butter'' spreads on a saltine 
cracker. Taste the sample. Rank each characteristic from one to ten, 
ten being the highest and one the lowest. Note: Mouth feel means how 
does it feel in your mouth. 



Chotracteristic Butter Margarine Whipped Margarine Diet -Margarine 


Taele 










Smell 










Appearance 










Mouth Feel 










Spreadability 








« 


Total Score^ 











Interpretations 

'Would you select the one with the highest total score? 

What factor may contribute to a, choice of one product, which received 
a lower total score? 

What Is the cost per serving? Would this affect your chp^ice? 
Which did you prefer? Was it ah analog or the real butter? 



ACTIVITY II Is There Only Peanut Butter? 
Introduction 

Peanut butter sandwiches are very popular today and have been a food 
"jag" for quite sometime. You may also purchase other types of butters 
which are made from nuts and seeds. You can create anatogs o^f peanut 
butter by changing the peanut to other types of seeds or nuts. (Ex: 
almonds or sesame seeds) 

Materials You^l Need 

Blender - ' 

Almonds 

Sesame or pecan seeds 
Peanut oil 

Salt ' ^ 

Procedure 

In a blender, place one cup dry roasted peanuts, 1 tbs- peanuf oil 
(other plain oil may be' substituted), and H tsp. salt. Blend until 
mixture forms a paste that is spreadable. If' mixture is too stiff, . 
add several drops of oil at a time and con,tinue blending; Continue 
to blend. until spread reaches the proper consistency. Store in the 
refrigerator- The spread will separate. Stir before serving after 
it has been stored.^ Make "almond butter", "sesame butter", or "pecan 
butter" in the same way. 

Interpretations 

Will you accepJt^aQ^.afialog for peanut butter? 

Are there some other nuts you could use to make a spread? 

What are the possibilfties for increasing analogs for spreads? 




How do commercial companies keeprthe peanut butter from separating? 



ACTIVITY III Soybeans Do Not ^Appear ^ Taste, SmelU or Feel Like Beans 
Anymore! 



Introduction v 

Will soybeans be your food protein "gold" of the future? Soybeans have'*' 
been generally accepted as the highest quality vegetable protein source 
and are very abundant. As our traditional protei-n sources dwindle in 
supply and continue to rise in cost, will you utilize increasing amounts 
of soy protein to meet your nutritional needs? 

There ar^ many soy products on the market. Soy .protein has the capabil- 
ity of being mixed with a wide variety pf other protein sources. To 
maintain acceptabiTity, these products must be combined at levels that 
do not Inhibit palatability. 

Materials You'll Need ' . 

Morning Star Farms - Bacon, Sausage Patties, and Sausage Links 
Tofu 

N.'S.B* Bacon Crumble 
Bacon or Pepperoni Bits 
Soy-Joys 

soy formulas . - , • 

Oriental pepper steak 

Soy meatballs ^ . • 

Soy chili 

Bunsen burner or hot pljite, ring stand 
aluminum pie pans 



Procedure 



0 



If the product must be prepared, do so according to the 'directions on 
the label. Divide each sample, into taste size servings. Taste the 
samples. Rate each product as to acceptability using, a score of one 

to ten. ^ . ^ 

Overall 

Product Smell Taste Appearance Texture Mouthful Acceptability 
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Interpretations 

What wprds would you use to describe the taste of the products?^ 

Do you prefer these over traditional products? Why? 

Which products fulfill the functional characteristics, they' were 
Intended to meet? 

... • . 

How do the calories, cost, and nutritional value compare? 

Technology will continue to improve products. Many (nore. analogs 
that resemble.outf* ^traditional foods will appear on the market. 
Be sure to- look for these products at your local grocery store and' 
continue to try them, you may "like- *.em"» These may be the solu- 
tion to our current/future "nutrition crisis" • 



